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INTRODUCTION.

Tris memoir contains a description of the rich collection of Deep-Sea Aleyon-
arians made by the Royal Indian Marine Survey Ship “ Investigator” in the
Indian Ocean.' It will be followed by another dealing with the littoral forms.

The collection includes eighty-six species, of whieh sixty-one (and three
varieties) are new. It has been found necessary to establish five new genera,—
Stereacanthia and Agaricoides in the family Nephthyidwe, subfamily Siphono-
gorgine ; Aeanthomuricea and Cualicogorgic in the family Muriceide ; and
Thesioides in the family Kophobelemnonidze. The general position of the new
forms is as follows :

! ' 1 |
' Total

Total A\un.ﬂ)er -‘l\e“: Number of New Species.
of Genera. Genera, Sheci
| Species.
Order L. Stolonifera . 3 . .| 1 (Sympodium) 0 6 6
” IT. Aleyonacea . . 5 .1 6 2 9 8
,  ITI. Pseudaxonia 5 0 6 | 3
. I1V. Axifera . . . . )22 ‘ 2 35 © 22 and 2 varieties
,, V. Stelechotokea . . . . VB 1 30 22 and 1 variety
Totals . . 49 1 5 86 61 aud 3 varieties

1 T wish to thank Professor A. Alcock, LI.D., F.R.S., Superintendent of the Indian Museum, for giving
me the opportunity of studying this fine collection of heautiful forms, and the Trustees of the Indian Museum
for a grant towards expenses. Through the Carnegic Trust I was able to secure the help of Mr. W. D.
Henderson, joint author of this memoir, whose work in this connection was in part done during his tenure
of a Carnegic Scholarship and Fellowship. We are greatly indebted to Mr. George Davidson, artist, for the
skill and patience which hie has Lestowed on the illustrations. We think that the engraver, Mr. Edwin
Wilson, also deserves to be congratulated on his success, for the coloured plates in particular presented
unusual difficulties which have been happily overcome. Finally, I wish to acknowledge my great indebted-
ness to my private assistant, Mr. James J. Simpson, M.A., B.Se., without whose aid the completion of the
memoir would have been much delayed. His skill will Le seen in the description of the remarkable genus
Agaricoides. Dr. J. Verstuys, of Amsterdam, most generously gave me lis notes on Culiyorgia indice, and
Professor 8. J. Hickson, F.R.S., of Victoria University, Manchester, was kind enough to allow me to consult
his fine colleetion, and to lend me some of the literature.—J, A. T

v



Vi

New Types.

The genus Steveacanthia, from the Andamans, is a Siphonogorgid i the
vicinity of Lemnalic. A bave, densely spiculose trunk, made up of large longi-
tudinal canals, with thin spicalose walls, bears a branched polyparvinm with the
polyps disposed singly or in small crowded bundles; the aboral bands of spicules
on the infolded tentacles form a simple pseudo-operenlum ; the spicnles are warty
spindles or golf-club forms, and there are no ¢uadritadiate double-stars as in
Lemnalia,

The genus Agaricoides, from 6°31° N, 79 33" 45" I, is a remarkable Siphono-
corgid perhaps distinetly related to Lemnalia (Gray, emend. Bomrne), but quite
unlike any othier type known to us. It is unbranched, mushroom-like, with
complex octagonal verrucie, pedicelled anthocodiee, introversible zooids, a tenta-
cular operculum, cchinate spindles and hockey-club forms, and many peculiarities
of structure.

The genus Acanthomuricen, represented by L. ramosa tfrom 7° 55" N, 81°
47" L., 506 fathoms, and . spicata from 6° 31'N., 79° 38" 45" E., 401 fathoms, is a
Muriceid, perhaps velated to Placogorgic (Wright and Studer).  The two species
are npright colonies, nregularly branched i one plane, with thin bark-like
ccenenchyma of rough imbricating seales, with prominent verruem on all sides,
with conical tentacular opereala, and with very heterogencous spicnlation.

The genus Calicogorgica, vepresented by C. investigatoris from 117 14 30" N,
74° 57 15" B, 68-148 fathoms, and C. rubrotincta from the Bay of Bengal, 88
fathoms, 1s a Muviceid, probably velated to Verrtll's somewhat vaguely defined
Anthogorgia.  The colonies are irregnlarly branched in one plane, the vermee
arc prominent with spicules in eight bands, with a conical operenlum consisting of
a crown and points, with warty spindles straight or curved.

The genus Thesioudes, from 18° 0° 15" N., 93° 30" 45" Ii., 448 fathoms,
and 167 25" N., 93° 43 30" L., 163 fathoms, is a Kophobelemmnonid, near
Bathyptilum, with a greatly clongated slender rachis horne by a short stalk
without pinnules, with long slender antozooids without calyces and without any
spicules.

Notes on some new Species.

Sympodium, sp. We have deseribed six new species of Sympodium, but
it scems that in this genus, as in other simple forms like Clavularia, there is
considerable variability in the specific characters. It may also be that a colony
a vegcetable

difters considerably according to the substratmmn on which 1t grows,
axis in S, endicwm and S, decipiens, an Antipatharian axis in S, granwlosum, a
sponge spienle in S, incrustaas, o cluster of sponge spicules in S, tenue, a sponge
skeleton in S, pulehrwm. 1t is not casy at present to give distinctive diagnoses
of our six forms, and yet the tout ensemble of the characters of cach results in a
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quite characteristic appearance.  Without a large number of speeimens for
comparison, it must remain a matter of personal opinion whether the presence or
absence of quadriradiate spicules or of ovals, the presence or absence of eight
longitudinal ridges of spienles on the calyx, the ocenrrence of the polyps singly,
or in groups, or in bundles, and marked dimensional differences in the calyces and
spicules, are of taxonomic importanee or not.  For the convenience of subsequent
workers we have attached names to these forms of Sympodiwm which differ
snperficially and in minute detail. References to S. sp., S. sp. (¢), S. sp. «, and
the like are tedious and confusing. 1t is probable that the investigation of a large
number of representatives, which this eollection did not include, will show that
the differences between our six species are variational or modificational.

Of much interest, and at first very perplexing, is the stalkless form of
Sarcoplytum caberrans, which enerusts a huge sponge spicnle.  Searcophiytun
agaricoides is an exceptionally beautiful representative of this interesting genus.

The genus Spongodes is represented in this collection by two new specics,
but there is a large representation in the littoral colleetion ; Chironeplithya
macrospiculate s noteworthy in its very large spicules, which may exceed
8 millimetres in length.

Paragorgio splendens is near Gray’s P. nodosa ; but as that form is very
vagnely deseribed, we have established a new speeies. It is quite different from
the P. nodosa deseribed as a new species by Koren and Danielssen. The Indian
Ocean representative of Kerocudes gracilis, Whitelegge, difters from the Australian
representative in a number of details which we regard as merely variational.
Parisis indica is near Verrill's P. firuticosa ; the tessellated appearance of the
ccenenchyma is characteristic.  Plewrocorallium  variabile is near Gray's P
Johnsoni; but there is again the diffieulty of the vagueness of previous description.
In these and other cases, where we have not seen the type-specimens, we have
had to choose between the alternative of asserting that our form is the same as
one previously described very inadequately, or giving a new name, and we have
wsnally preferred the latter.

Among the new Chrysogorgids, the most striking is Chrysogorgia indice,
represented by fragments with dichotomous branehing, and with white polyps
sharply contrasted with the deep bronze of the axis. Among the Iside, Ceratoisis
gracilis is a beautiful form, with long slender polyps arranged in a sinistrorse
two-third spiral ; Acanelle robusta differs from A. rigide, Wright and Studer,
in the arrangement of the polyps and in their spiculation. The Primnoid
Caligorgic indica, distinguished by Dr. Verstuys from its near allies C. similis
and C. versluysi, is of interest in showing afresh the interlinking of species.

It is very ditlicult to locate some of the Muriceids. In describing AAuthio-
gorgia verridly we have tried to give a little more substance to Verrill's diagnosis
of the genus; the two species of Culicogorgia seem nearly allied to Anthio-
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gorgica.  We have given comparative tables of the species of Acanthogorgic and
Adeamptogorgic which show, at least, how quantitative many of the specific
distinctions are.  One may safely prediet that when type-speeimens of all the
different species deseribed are brought together and compared, some simplification
will be possible.  The same is doubtless true in regard to the species of cdeis and
MMuricello s and althongh we have been forced to namme two new speeies, Aeis
spinosa and Muricella bengalensis, subsequent study of some representatives in
the hittoral collection has shown us that the spicules vary within such wide limits
even in the same colony, that these and other species must be regarded as simply
tentative.  Among the Pennatulacea there are some particularly interesting
speeles, e.¢. Protocaulon indicum, another member of the genus which has been
hitherto represented only by Kolliker's Protocaulon molle ; Protoptilun medium,
which seems to occupy a position intermediate hetween Protoptilum aberrans,
Kolliker, and Protoptilim carpenteri, Kolliker ; Selerobelemmnon kollikeri, which
raises doubts as to the warrant for separating the two closely allied genera
Kopliobelemnon and Selerobelemnoie ; Bathyptilum indicion, which comes near
Bathyptiliom carpenteri; Thesioides inermis, alveady referred to.

The species of Umnbellula raise the same difficulties as those of Sympodiimn,
ete.,—difficnlties which we see no way of removing without a large number of
specimens.  Agam we find forms which differ from one another m theiv towt
ensemble of characters, though no one character by itself is very significant.

In dealing with a specimen which agrees well with Kolliker’s Leptoptilum
giracile, we have accepted the conclusion of Grieg and Jungersen, that this is but
a young stage of the familiar Funiculina quadrangularis. 1t is a little remark-
able, however, that the large adult forms of this species should have escaped the
collectors. It may be that our Leptoptilum gracile is the yonng stage of another
species of Funiculina which we have called gracilis.

Accepting Jungersen’s argnments, we have described Mieroptilum willemoésii,
Kolliker, as Pavonaric willemnoésii,

In some ways the most beantiful specimens in a colleetion rich in fine forms
are  the Pennatuhds, — Pennatula ndica, Pennatula  venciis, Pennatula
splendens, and Pennatula pendula.

Viviparity.

In 1900, Professor S. J. Iickson announced his discovery of embryos i situ
w (forgonia capensis,—the first case of viviparity that he had observed in his
wide and prolonged study of Aleyonarians.

He pointed out, however, that viviparity had been previously reported, and
we guote his references :

“ Lacaze-Duthiers proved the precions coral to be viviparous, and according
to Marion and Kowalewsky the ¢ Clavulaires petricoles’ are viviparous, but the
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“ Clavulaires des Posidonies ” are oviparons.  Synmpodiuin (Alcyoninm) coralloides
1s, according to these aunthors, viviparons. Koren and Danielssen state that three
species of Nephthya, fonnd at depths of 269-761 fathoms, are viviparous., ‘These
are, 1 Dbelieve, the only authenticated cases of viviparity among Alcyonarians
hitherto recorded.  Gorgonia capensis affords the first instance of viviparity that
I have come across in my studies of Aleyonarians.”

In Professor W. A. Herdman’s collection from Ceylon we also found embryos
i sitw in Gorgonia capensis, Ilickson.  Corroborating Marion and Kowalewsky,
we found embryos in Clavularia pregnens, Th. and H., and Clavelaria paivila,
Th. and H., collected by Mr. Cyril Crossland, B.Se., from Zanzibar and Cape
Verde Islands respectively.

In the present collection we have found embryos—blastule, gastrule, and
slightly more advanced stages in the following species :

Sarcophytum aberrans, n. sp.  (From 254 fathoms.)

Chrysogorgia flexilis, Wright and Studer. (From 401, 457-589, 606,

and 669 fathoms.)

Ceratoisis gracilis, n. sp.  (From 270-45 fathoms.)

Paramaricea wndica, n, sp.  (From 265 fathoms.)

Distichoptilum gracile, Verrill.  (From 836 fathoms.)

Umbellula elongata, n. sp.  (From 360 fathoms.)

Funicnling gracilis, n. sp.  (From 406 fathoms.)

Pennatula indica, n. sp. (From 463, 487, and 824 fathoms.)
Meanwhile Mr. James .J. Simpson, M. A., has also found embryos in specimens of
Isis hippuris, included in the littoral collection. (See Jowirn. Linn. Soc. (Zool.)
1906.)

It is thercfore clear that viviparity is by no means uncommon in Aleyon-
arians, and it will be interesting to discover if it is partienlarly characteristic of
deep-sea forms. (See Thomson and Henderson, Zool. Anzeiger, 1906.) We
hope, when time permits, to study the embryos more carefully.

Geographical Distribution.
There are 25 species in the collection which have been previously
described, and we give a list of the localities where these have been found,
reserving forther discassion for the second memoir on the littoral forms. Tt may

be noted that of the 25—
3 were included in the ¢ Challenger” collection.

6 .. - Siboga .
4 - - Herdman’s Ceylon ..
3 . . Gardiner’s Maldives
3 » . Willey's New Dritain .,
1 . ., Crossland’s Zanzibar



X

1 was cluded 1 the “ Alert” collection.
3 were . .. Funafuti ),
1 . .. South African .
1 » . ““Seotia” .
9 . s “Hirondelle ” "

Clirvonephthya variabidis, Hickson.  Ceylon (Herdman), Maldives (Gardiner).

Suberogorgia kollikeri, Wright and Studer. Japan (Challenger), Ceylon (Ilerd-
man), Zanzibar (Crossland).

Nerodides korens, Wright and Studer.  Japan (Challenger), Funafuti (Hiles).

Nerodides gracilis, Whitelegge.  Funafuti (Whitelegge), British New Guinea
(Willey), Ceylon (Herdman).

Lepidogorgic verrilli, Wright and Studer.  Japan (Challenger), Macassar Straits
(Siboga).

Cloysogorgice oricutalis, Versluys.  Bast Indian Archipelago (Siboga).

Chlrysogorgice flewilis, Wright aud Studer.  Chiloe (Challenger), East Indian
Archipelago (Siboga).

Aeanella vigida, Wright and Studer.  Off Banda (Challenger).

Stachyodes allmani, Wright and Studer.  Fiji (Challenger), Celebes (Siboga).

Thonarella moseleyr, Wright and Studer.  Kermadee Islands (Challenger),
Flores (Siboga).

Crligorgia flabellum, BEhrenberg,  Near Mauriting, Bast Pacifie off Central
Ameriea, Japan, East Indian Archipelago (Siboga).

deanthogorgice aspera, Pourtales.  Havana, Azores (Ilivondelle); as= A, spinosa,
[hiles 7, Sandal Bay, Lifu (Willey).

Accaptogorgia bebrycoides, von  Koch.  Meditervancan (von Kocll), Azores
(Hirondelle).

Callistephcnns koren/, Wright and Studer.  Off Ascension (Challenger).

Nicello flabellatee (Whitelegge) = Verrucella flabellata, Whitelegge.  Funafut
(Whitelegge).

Juncelle elongeata, Pallas.  Atlantic (Pallas), West Indies (Ellis and Solander)
variety from N.E. coast of Australia (Ridley); variety, capensis, Algoa
Bay (Hickson).

Seirpeaiella moniliforme, Wright and Stader.  Amboina (Challenger).

Telesto crtlna, Mickson and Hiles.  Blanche Bay, New Britain (Willey).

Telesto rubra, Hickson.  Maldives (Gardiner), Ceylon (Herdman).

Distichoptilum geacde, Vel Nantueket (Vemill), 0° 47 S, 90° 24" 30" V.,
61° 39" N., 17" 10" W. (Jungersen); 23" 59" N, 108" 10' W., 1 7' N,
80" 217 W, (Studer).

Koplobelemnon burgeri, Herklots.  Japan.

Umbellula durissima, Kolliker.  Japan, 8. of Yeddo (Challenger), 48° 06 S..
10° 5" W. (Seotia).
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Anthoptilum murrayi, Kolliker.  N. Atlantic, S. of Halifax (Challenger) ; E. coast
of N. America (Verrill); Bay of Gascony, S. of Tecland (Jungersen).
Funiculina  quadvangulavis  (Pallas) = Leptoptilum — gracile, Kolliker.  New
Zealand, as L. gracile (Challenger); as F. quadvangularis, North Seca,

Atlantic Ocean, European and American sides, Mediterranean, ete.

Pavonaric willemoésti (Kolliker) = Microptilum willemoésii, Kolliker.  As M.
willemoéste from south of Yeddo (Challenger).

Among the new facts of distribution, perhaps the following are of most interest :

Stachyodes allmani, Wright and Studer. From the Laccadive Sea (Investigator) ;
previously from the reefs, Fiji.

Callistephanus koreni, Wright and Studer.  From the Andaman Sea (Investigator) ;
previonsly from off Ascension.

Juncelle elongata, Pallas. From the Bay of Bengal (lnvestigator); previously
from Atlantic, West Indies, N.E. coast of Anstralia, and Algoa Bay.
Distichoptilum gracile, Verrill. From Investigator Station 231, 7° 34" 30" N,
76° 08 23" E., and 321, 5° 4° 8% N., 80° 22" E.; previously from North

Atlantie, S.W. of Nantucket Island, ete.

Umbellule durissima, Kolliker. From Laceadives (Investigator); previously from
S. of Yeddo and Antarctic.

Anthoptilum murrayi, Kolliker. From Investigator Station 104, 11° 12" 47" N,
74° 25 30" E.: previously from N. Atlantie, Bay of Gascony, S. of
leeland.

Funiculine quadrangularis (Pallas) = Leptoptilum  gracile, Kolliker.  From
Bay of Bengal (“ Investigator ”), as Leptoptilum gracile, and previously from
New Zealand. F. quadrangularis, previously from North Sea, Atlantic,
Mediterranean, ete.

Pavonaria® willemoésii (Kolliker) = Mieroptilum willemoésii, Kolliker.  From
Andaman Sca ; previously as M. willemoésii from Japan.

The wide distribution of some decp-sea types is thus well illustrated.

Some Matters of Detal.

[t may be convenient to direct attention here to some matters of detail that
arc of general interest.

The siliceous axis which forms the support of Sarcophytum aberrans, n. sp.,
is 300 mm. in length by 2-3 mm. in b, adth, and is probably the huge spicule of
Monorhaphis or some allied sponge. (See Plate L. fig. 2¢.)

Analogous, on a smaller scale, is the siliceous sponge-spicule, which serves
as a support for Sympodinm inerustans, n. sp.  (See Plate 11. fig. 7.)

VIt is possible that our Funiculing quadrangularis is the young form of some other species of

Funiculine, and that our Pavonarie willemoésii is the young form of some already known species of
Lavonari.
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The spicules of Chironephthyc macvospiculata, n. sp., are of unusually large
dimensions, some attaining a length of 83 mm. (See Plate IV. fig. 10.)

In Spongodes nliginosa, n. sp., there are almost equally huge spicules, some
8 mm. in length.

Noteworthy is the great heterogeneity of the spicules in some of the forms,
e.g. plates, dises, triangles, rods, spindles, and ““golf-clubs” in deanthomuricec
spieata, n. sp., and similarly i A, ranosa, n. sp.

Besides the very peculiar habit,—incrusting a huge siliceous rod,—there are
many interesting features in Sarcophytuim aberrans, n. sp.: the occurrence of
several sizes of autozooids, the inturning of almost the whole of a large tentacle
into the stomod:eum, the presence of ova and embryos in the siphonozooid canals.

In Sarcoplytum agearicoides also there are ova in the siphonozooid cavities.

The dimorphizxm which Gray recorded in his Paragorgia nodosa is confirmed
in P. splendews, n. sp. It is unique in Psendaxonia.

In Distichoptilum gracile, Verrill, we have observed that there may be two
oi* three siphonozooids in close connection with the autozooids.

The complex differentiation of the polyps in dgaricoides alcock:, Simpson,
1s quite unique.

Very remarkable tentacles occur in Zhesioides ineimis, n. g. et sp. (See
Plate VI. figs. 1 and 2.) Those of Protocaulon indicum, n. sp., are also unusual
(See Plate VIL. fig. 3.)

The hase of Anthoptilum decipiens, n. sp., is very characteristic in its shape,
and it may be further noted that there is no evidenee of an arca of attachment.

In Pteroéides trivadiate the small number (3) of supporting rays is note-
worthy. It is possible that the specimen, which 1s only 107 mm. in length, is still
young ; and attention may be directed to the range of variation in the number of
rays in P. griseum.

[n regard to a collection which 1s a very feast of colour, we may eall special
attention to the exquisite colour sehemes of Pennatula veneris, P. pendula, and
P. splendens, and also to the very rich crimson-lake tint of the rachis and
pinnules in 2. indica.

The presence of numerous Foraminifera in the stomodeum of Agaricoides
alcockt is a fact of interest.

Some of the epizoic animals are interesting, ¢.g. the peculiar Solenogaster
(Rhopalomenia gorgonophila ) on dcamptogorgic circinm, n. sp.; Palythoa and
sponge on Parisis tnddica, n. sp.  Between the vegetable axis and the stolons of
Synpodivm indienin, n. sp., Polychat worms have formed burrows, and some
tube-forming Polychiets are attached to the surface.



LIST OF SPECIES.

Orper I. STOLONIFERA, Hickson.

Family CorNULARIID.E
Sympodivm indicum, n. sp.

- decipiens, 0. sp.

. incrustans, n. sp. .
) granulosun, n. 8p.
o tenue, n. sp.

5 pulchrum, n. sp.

Orper I1. ALCYONACEA, Verrill (pro parte).

Family Arcvoxin.z
Sarcophytum aberrans, n. sp.
' agaricoides, n. sp.
Family Nepuravina
Subfamily Spongoedin:e
Spongodes uliginosa, n. sp.
- aleocki, n. sp.
Lithophytum indicum, n. sp.
Subfamily Siphonogorginee
Clironephthya variabilis, Hickson
. macrospiculata, n. sp.
Stereacanthia indicu, n. g. et sp.
Agaricoides alcock?, Simpson, n. g. et sp.

Orper III. PSEUDAXONTIA, G. von Koch.

Fawmily BrIAREID.£
Subfamily Briareimw
Paragorgia splendens, n. sp.

TFamily ScLEroGORGIDE . o 0 o 0 o 5
Suberogorgia kollikers, Wright and Studer, var. ceylonensis, Thomson
Kerocides koreni, Wright and Studer .

" gracilis, Whitelegge
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Family Meritopip.z . . 5 o o o ] . . 23
Parisis indica, n. sp. . . . 0 : 0 . 0 .23

Tamily CorsaLrLin.g . . . . 5 0 . . .24
Pleurocorallivm rariabile, n. sp. . . 0 24

Orper 1V, AXIFERA, G. von Koch.

Family DASYGORGIID.E . o . . 26
Lepidogorgiw verrilli, Wright and Studer 26
Chrysogorgiu orientalis, Versluys I

. fexilis, Wright and Studer 28

. dichotoma, n. sp. . . . . . . 0

. irregularis, n. sp. 30

- indica, n. sp. 31

Family Isip.x ] . 31
Subfamily Ceratoisidine . . . . , . . . . 3t
Ceratoisis gractlis, n. sp. : . . . . 0 . .3l

Aecunella »igida, Wright and Studer . , . . . . .32

” rohusta, n. sp. . o o 0 . o 5 .33

TFawily Privyorn.r 35
Subfamily Primnoinae . . . . . o . . . 3D
Stachyodes allmani (Wright and Studer) = Calypterinus allmant, Wright and Studer . 35

Stenella liorrida, n. sp. . . g . . . . .36
Thouarella moseleyi, Wright and Studer, var. spicata, nov. . . . . 42
Caligoryia flabellim, Ehrenberg . . . . . . . 43

. indica, n. sp. . . 0 5 . . 5 . 43

b dubla, 1. s. 45

Family Muriceip.z 0 . 5 : 5 o . 0 . . 46
Acanthogoryia aspera, Pourtales (= A. spinosa, Ililes?) . . . .47
Paramuricea indica, n. sp. . ) . 0 . o 0 . 60
Acanthomuricea ramosa, n. g. et sp. . ] o 0 f . . 61

. spicata, n. sp. . : 63
Anthogorgia verridli, n. sp. . 64
Calicogorgia tnvestigatoris, 1. g. et sp. . 65

. rubrotincto, n. sp. 66
Placogorgiu indiea, n. sp. 67
. orientalis, n. sp. 68
Astroyorgia rubra, n. sp. 69
Aeamptogorgia bebrycoides, von Kocly . 70

. . ' var. robusta, u. . o . . .7l

. cireium, n. sp. . 76
Aeis spinosa, n. sp. 77

78

Muricella bengalensis, n. sp.
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Family Gorconip.z
Callistephanus Lorent, \\'mght and Studer

Family GorcoNeELLID.2
Nicella flabelluta (= Iem ucella ﬁabellafa Wlntelegge)
Juncella elongata, Pallas
»  mintacea, 1. sp. 0 .
Seirpearella moniliforme, Wright and Studer .

” alba, n. sp. 0 . 0 . .

Orper V. STELECHOTOKEA, Bourne.

Secrrox ASIPHONACEA.
Family TELESTID.E
Telesto arthuri, chkson and Hlles
5 rubra, Hickson

SecrioNn PENNATULACEA.

Family ProTocavLIDE
Protocaulon indicum, n. sp.

Family ProToPTILID.E
Protoptilum mediwm, n. sp.
Distichoptilum gracile, Verrill .

Family KoPHOBELEMNONID.E o 0
Kopliobelemnon burgeri, Herklots, var. indica, n.
Selerobelemmon kollikert, n. sp.

Dathyptilum tndicm, n, sp.
Tlesioides inermis, n. g. et sp..

Family UMBELLULID.E . .
Umbellula durissima, Kalliker ,

99 dura, n, sp.

. intermedia, n. sp.
. rosed, n. sp.

’ purpuUre, . sp.
- elongata, n. sp.

. lilliler?, n. sp.

- radiata, n. sp.

. pendula, n. sp.

" indica, n. sp.

5 sp.

Family A~yrHOPTILID.E i
Anthoptilum murray?, I\O“ll\el
% decipiens, n. sp.
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TFamily FryicevLiNipz
Subfamily Funiculinine . } . . .
Funiculine gquadrangularis (Pallas) = Leptopidum gracile, Kolliker
,, gracilis, n. sp.
Subfamily Stachyptilide
Stachyptilum maculatum, n., sp.

Family Vircrrarins (Puronaride, Jungersen) . o g .
Paronaria willemoisii (Killiker) = Microptilum willemmorsti, Killiker

Family PENNATULID.E
Subfamily Pennatulinee
Pennatula indica, n. 8.

. veneris, n. sp.
% splendens, 1. sp.
" pendula, n. sp.

Subfamily Pterovidide
Pterocides triradiata, n. sp.

PAGE
109
110
110
111

112
112

113
113
113
115
116
118

118
118



DESCRIPTION OF SPECIES

OrpEr 1. STOLONIFERA, Hickson.
Family Corxvrarnup.r.

This family is represented in the collection by six species of Sympodiun, all

of which seem to he new :
Symypodiwm indicum, n. sp.

decipiens, n. sp.
wnerustans, 1. sp.
granuloswm, n. sp.
tenue, n. sp.
pulelrum, n. sp.

Sympodium indicum, n. sp. Plate II. fie. 6; Plate IX. fig. 18.

This species is represented by one greyish-white specimen which forms a com-
plete tube round the broken fragment of a hollow vegetable axis.

The surface presents a granular appearance, and is thickly covered with large
polyps which arise singly, and do not appear to he arranged in any particular
manner.

The polyps consist of a retractile anthocodia and of a non-retractile calyx, the
latter marked by eight longitudinal ridees which end slightly below the top.  The
tentacles have on their aboral surface a spiculated band which projects downwards
for a short distance from their base. The calyces are 2-3'5 mm. in length ; the
whole polyp is about 7 mm. in length ; but this does not represent the maximum,
as no polyp is fully expanded. Ova are present in abundance at the hase of the
polyps.

The spicules are of two types, (1) prominently rough warty spindles, either
straight or curved ; and (2) quadriradiate forms, few in number and marked by an
X-shaped marking at the origin of the rays. The following measurements were
taken of length by breadth in millimetres :

1. 0°5%x0°08; 0°4x0°065; 025x0°0L.
2. 0:3x02; 0:3%x0°13; 0:2x0°15.

Between the vegetable axis and the stolon, polychwete worms have formed

burrows, and some tube-forming worms ave attached to the surface.

Locality : Andamans; 265 fathoms.
1



|8

Sympodium decipiens, n. sp.  Plate IX. fio. 8.

This species is represented by a large greyish-white specimen crecping over
and encircling a vegetable axis.

The polyps are large, occurring either singly or in groups of two or three on a
membranons stolon.  They consist of a retractile and a non-retractile portion, the
latter with a maximum length of 7 mm.

The whole surface of the stolon and of the polyps is closely covered by large
spicules which are visible to the naked eye.

The spicules arve long curved spindles or rods often alnwuptly truncated at one
end and covered with mumerous rongh wart-like projections.  There ave two types:

1. Rather thick rods, curved or straight, often bluntly ronnded at one e¢nd and
tapering to the other, thus tending towards a club-like form, thickly covered with
rough warts and varying in length from 0°3-1'2 mm., and in breadth from
0:09-0°2 mm.

2. Longer and more slender rods or spindles with fewer and simpler
projections, varying in length from 025-0'8 mm., and in breadth from
0:06-0°1 mm.

In both cases there is often a slight bifurcation of the ends of the spicule.
This species closely rvesembles Sympodiwm indicum, but differs from it (1) in the
larger size of the spicules, and (2) in the arrangement of the polyps.

Locality : Andamans; 271 fathoms.

Sympodium incrustans, n. sp. Plate 1L fig. 7.

This speeies 1s represented by two greyish-white fragments which cover a
siliceous sponge spicule.

The stolon is a thin membrane spreading over and completely swronnd-
ing the spicule. It is granular in appearance and bears few polyps, which
oceur irregnlarly at wide intervals.  The ealyces are marked by eight longi-
tudinal ridges which extend up their whole length, and thus produce a
crenate appearance at the margin of the eup. On the ridges the spicules are
arranged with their long axes parallel, or slightly inclined, to the length of the
ridge.  The calyces are from 1-3'9 mm. in length and from 1-2 mm. in basal
diameter.

The non-retractile portion is also closely covered with spienles which arve not
arranged in any particular order.  Just below the tentacles they form more or less
regular bands which extend up the aboral smface of cach tentacle, on which the
spicules are at first arranged in chevron, bnt are soon disposed with their long axes
parallel to the length of the tentacle.

The spicules arve spindles, either straight or eurved, covered hy thick prominent



warts.  The following measurements were taken of length and hreadth m milli-
metres :
0:19%0°05; 0:23x0°05; 025x006; 0:35%0°04.
Locality : Andamans ; 238-290 fathoms.

Sympodium granulosum, n. sp.

This species is represented by a single colony, with a thin membranous stolon,
granular in appearanee and completely surrounding an antipatharan axis.

The polyps are grouped in hundles of from 2-9 at irregular intervals, each
bundle having a rough irregular ball-shaped appearance. The calyces are low and
squat, rising very little ahove the level of the general ccenenchyma, and are covered
by a rough coating of spicules.

The anthoeodize are eapable of complete retraction.  The tentacles ave short, and
have a band of spicules on the aboral surtace, consisting of two rows diverging from
the middle line. The general anthocodial spieules arve arranged en chevron. The
spicules are spindles or rods, a few flat ovals, and a few quadvivadiate forms.  The
spindles and rods may be straight ov curved, and all have rough warty protuberances.
The spicular measurements, length by breadth in millimetres, are as follows:

1. Spindles, 0'8x0°09; 0°5x0°08; 0°'15x0°04; 0°08x0°03.

2. Rods, 0°4x0°07; 0:35%0°09; 0°3x0°1.

3. Oval forms, 0'5x0°22; 037 x0°2; 0°3x0°2.

4. Quadriradiate and NX-marked forms, 0°8x0'25; 0:3x0°2; 0°14x0°07.

Locality : Station 173; 8° 35" 45" N., 81° 17" 45" E.; 609 fathoms.

Sympodium tenue, n. sp. Plate I'V. fig. 6.

To this species are referved two small colonies or fragments whieh spread over
and enelose a number of siliceous sponge spicules.

The stolon is thin and membranous, granular in appearance, and completely
surrounds several of the sponge spicules.

The polyps are scattered over the surface, ocenrring singly, or in twos or threes
in close proximity. They consist of a uon-retractile ealyx aud of a vetractile
portion, the anthoeodia.  When the anthocodize are completely retracted, the mouth
of the calyx shows a number of blunt lobes or teeth.

The tentacles are of medinm length, and have a band of spieules running up
the aboral surface.

The ealyees arve from 1:5-3°9 mn. in length, and are marked hy eight ridges
running longitudinally, which are only faintly visible in the more contracted polyps.

The spienles of the calyx are arranged with the long axes parallel to the length
of the polyp.  On the anthocodize the spicules are aranged in a band consisting of
eight inverted Vs, the points of which lie at the bases of the tentaeles and project
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for a short distance up the aboral surface.  Hicher np the spicules assume a position
1 g I 1 Il
parallel to the length of the tentacle.
The spicules are spindles, cither straight or curved, with roueh warty pro-
1 1 ) g g
tuberances, and a very few quadrivadiate forms. The followine measurenents
9 ) l o
were taken of length and breadth in millimetres :
Spiudles, 0°'1x005; 0:25x0°05; 0:5x0°07; 0:6x0'08; 0:65x0°05.
Quadriradiate forms, 0°14 from tip to tip one way.
. . 013, . the other way.
Locality : Station 222; 13° 27" N., 93° 14" 30" E.; 405 fathoms.

Sympodium pulchrum, n. sp. Plate V1. fig. 7.

This species 1s represented by a large colony spreading over the surface of a
sponge skeleton.

The stolon is thin and ribbon-like i parts, but it also spreads out into flat
expansions, with a stringy appearance on the snrface.

The polyps ocenr all over the surface, arising singly or in twos and threes in
close proximity at the ends of the hranches of the sponge on which they spread.

The calyces are nsnally marked by eight longitudinal ridges, whieh are more
distinet in the larger polyps. The spicules on the calyces are arranged with the
long axes parallel to the length of the calyx, and form a complete eompact cover-
mg.  The calyees vary in length from 1-2-7 mm., and in basal diameter from
1°1-2°5 mm.

The anthocodizxe are capable of complete retraction, and ave all more or less
retracted, but several even in this eondition measure slightly over 3 mm., thns
giving the larger polyps a total height of over a eentimetre. The spicules, which
form a dense covering, are arranged distally in a transverse hand, from which
points project at the bases of the tentacles. On the tentacles the spieules ave at
first arranged en clhevron, but soon run parallel to the long axis. The band
continues np the aboral surface of the tentacle and gives oft obliquely transverse
spieules to the sides.

The spicules are spindles, straight or curved, with rough warty protuberances.
The following measnrements were taken of length and breadth in millimetres :

0:8x0075; 005x0°04; 0°15x0°04.

Locality : Station 284 ; 7° 55" N.,; 817 47" K. ; 506 fathoms.



Orper 1I. ALCYONACEA.
Family drcroxip..

This family is represented by two new species of Sarcophytum :
Sarcophytum aberrans, n. sp.
agaricovdes, . sp.

3

Sarcophytum aberrans, n. sp. Plate 1. figs. 1, 2a, 2b, and 2¢;
Plate IX. figs. 7 and 11.

This species ig based on two specimens which are very different from one
another 1 habit and general appearance. The first—which diverges less than the
other from the typical agariciform shape—is a coral red colony, attached by means
of a thin membranous base to a piece of coral.

The stalk is 18 mum. in length, and is very much flattened owing to the
collapse of the thin walls between the canals. The capitulum is small and
shightly mushroom-shaped: autozooids are more numerous and smaller at’ the
margin.

The autozooids are apparently incapable of complete retraction. Each is
covered by a thick coating of spicules. The tentacles are long (from 4-5 mm.)
and laterally compressed, with the pinnules on either side of the middle line of the
oral surface, thus leaving a broad free space on the aboral surface. Several of the
autozooids reach a length of 18 mm., but on the margin many are only 3-5—4 mm.
in length.

Between the autozooids the surface of the capitulum is closely covered by
small raised points which mark the positions of the siphonozooids.

In the autozooids the spicules are (1) long rods and spindles with a few
very small spines, (2) small club-like spicules with a number of prominent
spines at one end and the other end tapering to a point, and (3) small double
clubs.  The following measurements were taken of length and breadth in
millimetres :—

1. 0°25x002; 0:3x002; 0°5x0°02.
2. 07112x0°02; 00'12x0°04; 0°14 x 0°04.
3. 0006 x 0°05; 007 x 0-04.

The heads of the second group of spicules lie close together and the projecting
spines interlock, thus forming a matted felt-work.

Locality : Station 232; 7° 17" 30" N., 76" 54" 30" E. ; 430 fathoms.

The second, and at first very puzzlﬁing specimen, is a beautiful colony of a
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reddish colour, smrounding a siliceous rod, which is from 2-3 mm. in hreadth and
300 mm. in length. The average breadth of the colony, polvps eluded, is
22 mm., of the ecenenchyma, apart from the polyps, 812 mm. At the basal
end of the colony the rod is left bave for 50 mm.  There can be little doubt that
this rod, which serves as an extrinsic support to the colony, is an immense sponge
spicule, such as has been described in Monorhaphis.

The colony consists of abont 75 large slightly-retractile autozooids,
10-12 mm. n  height, about 4 wmm. in diameter, and with tentacles
3=5 mm. in length.  These antozooids arise from the finely granular
ceenenchyna, apparently without regular arrangement, at intervals of 2- 6 mm.,
and on all sides.  The spaces hetween them are covered with very numerous
siphonozooids.

Extending in a spiral up the siliccous rod there is a broad (2:5—4 mm.) band
of thin ccenenchyma, which bears neither antozooids nor siphonozooids. At six
places the opposite margins of thick polyp-bearing ccenenchyma arch over the
thin ccenenchyma and come into contact; at two other places the thick ccenen-
chyma completely snrronnds the rod. It may be suguested that the Droad bare
band corresponds to the stalk.

Along each margin of the thick ccenenchyma as it abuts on the bare tract,
there 1s a row of minute autozooids (about 1 mm. in diameter) with brownish
tentacles, and hetween these and the typical antozooids there are many inter-
mediate sizes.  The minute marginal autozooids are separated by intervals,
varying from 1-2:5 mm.

The snrface of the ccenenchyma appears to be covered by minute spiculated
warts, which mark the apertures of the siphonozooids.  Between the coenenchyma
and the siliceous rod there is a thin film of faintly yellowish déhris.

The autozooids have a mnch wrinkled surface, due to contraction. The
tentacles are simply infolded, and bear 12-15 plump conical pinnules. The
tentacles have large cavities flattened in the radial plane, their aboral surface (in
the preserved state, at least) is a narrow ridge hearing longitudinal vows of
spicules.  In one case a tentacle was seen to be completely intwrned into the
stomodicum.  The wall of the stomodewm is substantial, and transversely
annulated, recalling a similar appearance in Sarcophytum agaricoides. Tt is
continued inwards below the surfuce of the ewnenchyma, almost as far as the
siliceous rod.

A slice parallel to the surface of the ceenenchyma exposes the erowded eavities
of the siphonozooids, usually ahbout 0°75—1 mm. in diameter, and are at once
seen to be crowded with ova (03 mm. in diameter) and Dblastula  embryos
(05 mm. in diameter). In some cases gastrulation had occurred.

A seetion in the plane of the longitudinal axis of the minute marginal
antozooids at one of those regions where the opposite margins of thick ceenenchiyma
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overlap the bare band, shows elongated cavitics leading from the polyp openings
into the caenenchyma proper. 1t may also be scen that minute canals cross the
band of thin ccenenchyma from side to side.
The spicules agree elosely with those of the other specimen. The following
measurenients were taken of length and breadth in millimetres :
() Ceenenchyma : (1) Long spindles, with few hlnnt spines, 05 x 004 ;
04x003; 0:3x0°03.
(2) Shorter warty spindles, 0:25 x 0°03; 02 x 0°02.
(3) Rods with warty ends and warts in two whorls,
014 x006; 012 x0°06.
Some of these approach double clubs, while others are
almost stellate.
(4) A few crosses also oceur, 0°2x0°2; 0:2x0°1.
(b) Autozooids: (1) Long spindles, as in ccenenchyma, but with fewer spines,
0'55%x0°03; 0°45x0°03.
(2) Clubs with bare shaft and warty end, 0°15 in length,
shaft 0:02 broad, end 0:03 hroad; 01 x 0015 x 0-02.
(3) Short warty rods, as in ceeneuchyma, 0°1x0°08;
0°1x0°06.
(4) A few crosses, 0°2x0°1.
Locality : Station 254: 11° 16" 30" N., 92° 58 L.; 669 fathoms.

Sarcophytum agaricoides, n. sp.!  Plate T fig. 3.

The general appearance of the colony may he described as mushroom-shaped.
A distinet eylindrical stalle expands into a large hemispherical Jobe or pileus. The
colour is a uniform purplish-red except on the retractile portions of the autozooids,
which are yellowish-white.  The pileus is approximately circular in outline,
markedly convex on its upper surface and slightly econcave on its lower. The
total height of the colony is 5°5 ems. The pileus has a maximum breadth of 32
ems, and a length of 1°2 cm.

The lower surface of the pilens is covered with an epidermis, continu-
ous with that of the stalk, and totally devoid of polyps. The upper surface
bears numerous retractile autozooids, uniformly distributed over the surface.
In the inter-spaces a great number of small whitish spots mark the positions
of the siphonozooids. The stalk is cylindrical, and lhas a maximum length of
53 cms.

A longitudinal section through the colony shows a series of tubular canals,
running from the apertures of the autozooids, hounded by abundant connective

! This beautiful speeies was deseribed by one of my students, Mr. James Hector, as an exercise
for the D.Sc. degree.—J. A. T.
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tissue supported by numerous clongated rod-like spicules.  These canals gradually
converge towards the centre of the pileus, finally forming a series of straight
parallel canals running down the stalk.

The spicules are very uniform throughout, the main differences being in the
relative size.

The normal type is rod-like, nsnally straight, occasionally slightly bent,
tapering to a point at both ends. The surface 1s smooth, or covered with slight
projections most numerous towards the ends. DBesides these, there are much
smaller, very irvegnlar spienles. In the outer tissne of the pilens there are long
spicules with a few of the irregular type; in the deeper tissne of the pileus they
are similar but slightly larger. 1In the stalk the simple and the wregular forms
are almost equally well represented.  In the tentacles the spicules are smaller and
very numerous. A third type is also found, intermediate between the others
already referved to, namely a short cylinder, truncated at one end and presenting a
knobbed appearance at the other.

The autozooids are circnlar in outline, and may be almost completely retracted
within their respective cavities, the edges of which are distinetly tumid. The
apertures are about 35 mm. across ; the diameters of the canals deerease as they
pass inwards.

At the apex there are eight tentacles of the usual type bordering the mouth
aperture.  The anthocodial part consists of a yellowish tube with the surface
much wrinkled.  Its onter wall is continnous with the epithelinin of the surface
of the pileus, and at the level of the pilens forms a semi-transparent flexible
membrane closing the entrance.

The stomodeeum is continued about 10 mm. below the surface of the pilens,
and is attached to the wall by the mesenteries, which hear gastric filaments, but
show no trace of gonads. The stomod:eal wall is very substantial, and supported
by reddisl spicnles; it shows very congpicnous and regular transverse corruga-
tions—27 in number ; the siphonoglyph is broad and deep; the inferior opening
of the stomodgenunt into the ecelenteron resembles a flattened papilla.

The apertures of the siphonozooid cavities are very minute, and are seen on
the sirface of the pileus as a large number of white spots.  Each spot is a delicate
membrane roofing the cavity of the polyp, and perforated by an elongated slit,
the month of the zooid. Tentacles are unrepresented. The mouth leads into a
small chamber separated from the wall of the cavity by a narrow space crossed by
nmesenteries.

The siphonozooid cavities pass gradually into the antozooid cavities ; a number
scem to be continned into the stalk as distinet channels.  Others seem to end
Dlindly.  Numerous ova occur on the walls of the siplionozooid cavities a very
short distance down the tihe.

Locality : Station 204; 6" 50" 20" N, 79° 36" 20" K. ; 180-217 fathoms.
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Vamily Nepurnuyin.e.
This family is represented by the following forms :

Subfamily Spongodin :

Spongodes uliginosa, n. sp.

. caleocki, n. sp.

Lithoplytum indiciom, n. sp.

Subfamily Siphonogorginz :
y Ol gorg
Clironeplithyce variabiis, Hickson.
. macrospiculata, n. sp.
Steveacanthia tndica, n.g. et sp.

Agaricoides alcocki, Simpson, n. g. et sp.

Subfamily Spongodinze.
Spongodes uliginosa, 1. sp.

This species helongs to the section Divaricatee and to the Swensoni group as
defined hy Kiikenthal.

The colony is small, 21 mm. in maximum height and 28 mm. in width.
1t resembles a thorny bush, and is greyish-white in colour. The trunk is short, and
the first branches arise at a height of 10 mm. from the base. The lowest branches
are flat and reflexed, forming a complete collar round the upper part of the trunk.

The polyps arise singly on short twigs. The twig is composed of large
spieules which are placed longitudinally and project heyond the polvp hase, thus
giving rise to the thorny appearance. The polyp heads are borne on short
peduncles, and the two together reach a height of 3 mm. On the anthocodia the
spicules are arranged in a crown and points ; in the crown there are two to three
transverse rows, and in each point there are two prominent converging spicules.
These separate a little at their free ends and form a circle of projecting spines
round the retracted tentacles. On the ahoral surface of the tentacles there ave
bands of spicules wranged longitudinally.  The spicules of the general
ceenenchyma are spindles either straight or twisted, and covered with numerons
warty projections. Their measurements, length by breadth in millimetres, are as
follows :

8x0'5; 7x05; 55%0'35; 2x0'3; 0:6x0°05.

Some of the spindles are Difid at one end, or give off a short projection from
one of the lateral surfaces.

The polyp spicules are warty spindles and irregular rods.  They may be
straight, curved, or sharply hent at one end. The following measurements were
taken of length and hreadth in millimetres :
1'6x0°1; 1°5%x0°1; 0:83x0°045; 0°3x0°02; 0°16x0025; 0°1x0°03; 0°07x0°02.

This species comes very near Spongodes suensoni, Holm, but differs from it

2
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in the arrangement ol the polyps and in the kuwge dimensions of the spicules,
The colour of the colony is also quite ditferent, heing in this case greyish-white,
while Spongodes snensoni is greyish-yellow with yellow or red polyps and red
Stitzbundel” and polyp spicnles,

Locality : Station 237 ; 137 17'N., 93" 07" E.; 90 fathoms.

Spongodes alcocki, n. sp.  Plate L. fig. 4; Plate VIII. fig. 6.

This 1s & divaricate form, and helongs to the Cervicornis group of Kikenthal.

The hase of the trunk forms a flattened disc of attachment.  About 12 mm.
from the base the trnnk is swrrounded Dy an irregular, flattened branch, which is
mterrupted altogether at one place and is twice perforated. At the perforation
next the interruption there is an almost eylindrical portion which may represent a
separate  secondary branch.  Above the collar some small hranches are also
slightly Hattened.

The branching of the colony is on the whole in one plane, with a median and
two lateral main branches, each breaking up into numerous twigs. The height is
60 mm. from above the collar, and the maximum breadth 90 mm. The colony
15 very delicate and readily torn; the colour is translucent white, except at
the tips of the twigs and in the polyps, where the spicules are deep yellow or
orange red.

The polyps ocenr in bundles of 5-10, Iut the larger numbers are the more
frequent.  Each polyp stands on a sepavate stalk, about 25 mwi. in length. The
polyps and their tentacles are white, disguised at first sight by the orange red
spicules.

The spienles of the anthocodia are mranged in 8§ triangles, each consisting of a
pair of converging spicules and a horizontally-placed curved spicule which forms
the hase.  Inaddition to these there are some irregularly horizontal spicules. The
aboral surface of the tentacle has a hand of minute red spicules arranged in two rows,

The spicules of the polyp stalk consist of closely contiguous obliquely trans-
verse rows 5 on the surface of the stalk farthest from the polyp several stronger
spieules are arranged longitudinally to form a Stiitzbiindel, one of which projects
for a short distance heyond the polyp.

The spicules of the stem form a loose network, and are spiny spindles straight
ov curved.  The following measurements were taken of length and breadth in
millimetres :

I'7x01: 14x01; 13%x006; 08x0045; 075%x005; 0:3x0°02;

02x003.

The polvp spicules ave straight or curved spindles.  The following measure-
ments were taken of fength and breadth in millimetres :

1'5%x0°09: 0°9x0°06; 0:7x0°04; 0°16x0°03; 0'12x0°03; 0:06x0°03.
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The colour of the stem and branches is wlhite, the twigs orange red, and the
polyp lieads appear Lrick red.
Locality : Bay of Bengal ; 88 fathoms.

Lithophytum indicum, n. sp.

This species is represented by a small fragment, 21 mm. lone and 14 mun,
broad.

The basal attachment is absent, and so also is the lower part of the stem, so
that the exact shape of the colony is not known. The upper part of the stem
divides into three lobes or short liranches of nearly equal size.

The polyps are arranged on the branches at fairly wide intervals, and in a
shehtly eontracted condition are 2 mm. in leieght and 1 mm. in basal diameter.
The tentacles are about 0°6 mm. in length, and have on each side about eight long
slender pinnules.  There are abundant ova in the lower parts of the polyps. The
spicules of the polyp lie transversely at the hase, hut just below the tentacles they
are arranged in cight longitudinal rows.

The polyp spicules are spindle-shaped, varying in length from 0°15-05 mm.
and in breadth from 0:02-008 mm. They are covered by sparse fairly strong
simple spines. A few are slightly thicker in the middle, and marked by an
X-shaped mark near the middle point.

The tentacle spicules are shorter, mostly about 0°1 mm. in length.

The spicules of the stem are blunt spindles or rods covered with sparse simple
spines, and a few irregular incipient quadriradiate forms. They vary in length
from 02-09 mm. and from 0'03-0'06 mm. in breadth. The quadriradiate
forms vary in length from 0-2-0'4 mm., and are all marked hy an X-shaped mark
at the origin of the rays; sometimes one of the eross-marks is so faint as to seem
to be absent.

This speeies is probably to be referred to the vicinity of L. africanum ; hat it
is distinguished by its large polyps, large spicules, and the presence of the quadii-
radiate forms.

Locality : Station 333; 6° 31" N., 79° 38" 45" L. ; 401 fathoms.

Subfamily Siphonogorgin:e.
Chironephthya variabilis, Hickson.

This species is represented by a large number of fragments, all of which
probably belonged to one large colony. They present a vather striking appear-
ance owing to the contrast between tlie general white or very pale pink colour of
the branches and the decp coral red colour of the spicules of the anthocodiw.

The spieules of the anthocodie are arranged in two groups, the crown aud
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point spicnles, the point spicules being arranged en clhevion and not in a fien-
sherped manney.

The measurenients of the spicules are as follows :

Point spicules, 0:35x0°025 ;5 0:3x003; 0:3x0025; 02x0°02.
Crown spictdes, 06 x 00355 0°5x0°028; 0°4x003; 0:3x0°02.

On the aboral surface of the tentacles there are numerous small spicules
arranged in Vs, Their average leugth 1s 0°08 mm., and their average breadth
0:012.

Locality : Day of Bengal: 88 fathoms. DPreviously recorded from the
Maldives (Hickson); Ceylon (Thomson and Henderson, 1905).

Chironephthya macrospiculata, n. sp. Plate V. fig. 10.

This species is represented by a single colony about 5 cms. in height.

From the tlat spreading base two stems arise which are fused together for a
short distance.  The larger gives off' a lateral branch at a point nearly half-way up.
The colony presents a very rough appearance owing to the huge spicules which
form a loose covering over the stems and bhranch.  The spaces left Detween
the large spicules ave filled by minute spicules which are either colourless or
red.

The polyps arise all round the stems and Dhranch, and are supported by small
platform-shaped ealyces formed by several spicnles placed side hy side.  In the
polyps the spieules are arranged in crown and points.  The crown consists of three
rows, and in the points the spicules are arranged en chevron.  In each point there
are two priucipal spicules slichtly inclined to one another, and two smaller spicules
in the angle hetween these. Two pairs lic in the space between two adjacent
points.  On the aboral surface of cach tentacle there is a hand of spicules arranged
longitudinally or in Vs, with the apices of the Vs directed towards the distal
cnd of the tentacle.  The spicules of this hand ave white, except for a narrow trans-
verse portion about half-way ap in which the spicules are a hright red.

The spicules of the conenchyma are warty or spiny spindles, straight or
slightly twisted, coloured or colourless.  The following measnrements were taken
of length and breadth in millimetres

1. Uncoloured, 8:3x0'9; 52x09; 3:9x06; 1'4x022; 0:8x0°12.
2. Coloured, 0°3x0°04; 0:2x0°02; 0°15x0°02.

The polyp spicules are warty spindles, either straicht, curved, or sharply hent
at one end.  They are colourless, with the exeeption of those composing the red
transverse hand on the tentaeles.  The following measurements were taken of
length and hreadth in millimetres :

08x0°1L; 0°8x008; 0:6x0-1; 02x003.
The colour of the colony is yellowish-hrown.
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This species is easily distinguished from previously deseribed forms by the
immense size of the spicules in the eccnenchyma.

Whitelegge deseribed Siphonogorgia macrospine from Funafuti with spicules
sometimes 6 mm. in length, and Miss Hiles has deseribed an apparently similar
form in which the largest spicules were 474 x0°37 mm. (MS. kindly lent by Iro-
fessor Iickson). Through Professor MHickson's courtesy we have been able to
examine this specimen, and we find that it is very different from ours.

Locality : Station 246; 11° 14" 30" N., 74° 57/ 15" E.; 68—148 fathoms,

Stereacanthia indica, n. ¢. et sp. Plate V. fie. 2; Plate IX. fig. 19.

This new genus is represented hy two bhroken specimens, of which the more
complete, when pieced together, is about 11 ems. in leight.

The colony consists of two parts: (1) a long bare trunk, and (2) the branched
polyp-bearing portion. The trunk has a thickened hasal portion in whiel there
are many projecting spicules. It is thin-walled, and consists of a number of
longitudinal canals with the adjacent walls fused and containing numerous large
spicules which help to give rigidity to the stalk.  The polyp-hearing portion con-
sists of two or three hranches irregular in shape and of various lengths, with the
polyps closely disposed.  The general colonr of the polyparium is a light brown,
while the long trunk is white, slightly brownish at the hase.

The trunk is composed of about 20 canals with thin walls fused together and
filled with spicules. Owing to the contraction of the preserved specimens and the
thinness of the partition walls the stalk or trunk is greatly shrivelled and somewhat
broken, and thus the mode of growth is not at all clear; hut it seems that the
polyp eavities are continued down and come into connection with the canals in the
branches, which are either new interstitial growths or prolongations of the canals
of the trunk.

The trank is divided into two irregular hranches, which again divide into a
number of smaller branchlets or lobes, thus giving the polyp-bearing part the
appearance of a rugged irregular hush. The branches are unequal in size, and in
one specimen the thicker of the two main branches divides almost at its origin
into two principal parts.

The polyps oceur hotlr on the primary branches and on the secondary hranch-
lets or lobes. On the main branches they are scarce and arise singly, scattered
over the whole surface, hut usually leaving a bave strip on the outer surface of the
branch.  On the hranchlets they are numerous and crowded.

The polyps are arranged either singly or in small groups of about seven, and
are borne on stalks about 2 mm. in length, the basal portions of which may be
in close contact. They stand at an angle to the stalks.  On the polyp stalks the
spicules are arranged obliquely transverse, exeept that on the dorsal side several
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slightly stronger spicunles are arranged more regularly in a longitudinal direction.
hut they are not sulliciently marked to warrant their being classed as Stiitzbiindel
spicules.  On the anthocodial cnp the spicules are arranged i cight hregular
{riangles vising from a ring of transverse spicules, and thus recalling the arrange-
ment of the spicules i the anthocodie of Chironephtlhiya.  On the aboral surface
of cach tentacle there ix a hand of longitudinally placed spicules. and these bands,
when the tentacles are folded in, form a low eight-rayed rudimentary operendum.

The spicales of the outer wall of the stalk ave large spindles.  In the lower
part near the base they le irregnlarly and somewhat transversely, while in the
upper part they hecome more regular and are placed longitudinally.

The spicnles of the ounter wall of the stalk are straight or curved spindles,
thickly covered with very rongh prominent warts.  The measurements of length
and breadth in millimetres are :

34dx035; 22x025; 1°9x022; 1x0°15.

The spicnles of the canal walls in the lower part of the stalk are very large
spindles, thickly covered with very rough warts, and either straight, curved, or
twisted.  The measurements of length and breadth in mnHimetres ave :

7Tx07; Tx06; 6:5x0'8; 33x05; 3x06; 07 x02; 0°4x0-1.
The spicules of the polyps and polyp stalks are warty spindles either straight

»
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or ewrved, or somewhat ““ golf-cluhy” shaped ; the warts are prominent and rouglh.

The smaller spicules are freer from projections, hut some have alimost serrate

edges.  Their measurements are :
1'8%0°175; 1'5x02; 1'2x0°15; 1x0'15; 0'4x0'03; 0°12x0°02; 0°1x0:02.

Systematic Position.—The infolding of the tentacles when at rest, the
presence of the lavge canals in the main stem and branches, the thick external
layer of the main stem, show that this form helongs to the Nephthyidwe.  Adopt-
ing KNiikenthal's revised eclassification of this family, the specimen must be
placed, owing to the absence of Stutzbundel spicules, in his first division. In
this division he inclnded, A, those with the “eanal walls not thickly filled
with spicules,” and B, those with the “canal walls thickly filled with spicules.”
As there are abundant spicules in the canal walls of our specimen, it must he
placed in the B group and in the second section of this group, which is
characterised by the polvps ocemrring singly or in hundles.  In this section there
are two genera, distinguished by the absence or presence of an irregular internal
axis built up of spicules closely packed together.  As the present specimen has no
trace of an internal axis, it must be placed near the genus Lemnacalie.  From this
it differs in several respects, e.g. in having no © quadriradiate double-stars 7 in the
wall of the trunk or stalk. Tt seems necessary to reler it to a new genus, Sterec-
ccothio, which may he thus defined :

Colony uprieht, consisting of two parts: (1) a bare densely spiculose trunk
composed of large thin-walled longitndinal canals, with fused walls but with no



15

trace of an irregular central axis; and (2) a branched polyp-hearing portion or
polyparinm, on which the polyps are arranged singly, or in small hundles crowded
together on small branchlets. The tentacles during rest are not retracted, hut
simply infolded, the aboral bands of tentacular spicules thus forming a pseudo-
operculum.  The spicules are covered by rough prominent warts, and are mostly
straight or curved spindles. A number of polyp spicules are © golf-club” shaped,
v.c. are bent at a sharp angle near one end.

Locality : Kicht miles west of Interview Islands, Andamans; 270-45
fathoms.

In another hanl from near the Andamans a young colony of this species is
ineluded. It rises from a flat hase and consists of two stems—32 cms. and 3 cins.
respectively in height. In this speeimen the main stems do 1ot hreak up into
branches, but give off small twigs. They ave slightly attened, and polyps occur
singly over their whole surface.

Loeality : Andamans; 270-45 fathoms,

Agaricoides alcocki,' Simpson, n. g. et sp.  Plate VIIL fig. 4; Plate X. figs. 1-19.

g.
This new genus is represented by numerous specimens varying greatly in size,
which illustrate different stages of growth.
The following are the measurements of some of the more perfeet specimens :

Total Leight. Maximum breadth. Length of Trunk. Thickucss of Trunk.
3 cms. 3 cms. 175 ems. 15 cms.
2D 5 15 . 1
32 . 15 22 08 |,

09 .. 13 08 .. 06 ..

All were attached to pieces of Madrepore coral, probably Lopliolielic sp.

Crencral Description.

The colony consists of two very distinet parts: (1) a hare trank, and (2) a

<

polyp-bearing “ pileus.”  The trunk is composed of a large number of longitudinal
canals with the adjacent walls fused and densely packed with spicules, which give
consisteney and rigidity to the colony. The upper ambrella-shaped portion or

3

“pileus” so closely resembles a mushroom that the term *“agariciform ” might well
be applied.  The general colour of the pileus portion of the eolony is a pale orange
vellow, while the trunk is whitish. The zooids, whose tentacles are not retractile,
are introversible within eylindrical stalks which are expanded terminally into
characteristic octagonal dise-like expansions.  The close-set octagons covering the

! For a deseription of this remarkable new type we are indebied to Mr. James JJ. Simpson, M.\,
B.Se. See Zool. Anzeig. xxix. (1905) pp. 263-271, 19 figs.
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pileus, with a zooid appearing in the centre of each, present a very remarkable and
umque appearance.
The Canal Systen.

Owing to the contraction of the spirit-specimens, the mode of growth is by no
means obvious, but an examination of various stages, and of sertal sections through
these, makes the mode of incerease in the number of the canals fairly clear. The
centre of the stem 1s occupied hy a number of large canals whose cavities are about
3 mm. in diameter. These do not communicate with one another, but at several
points solenia can be seen connecting them with the canals in the cortical region
whose cavities vary from 2 mm.—1 mni in diameter. The cortical canals terminate
basally in a cul-de-sac, while upwards they inerease in diameter so as to give
1ise to zooids on the pilens portion.  The younger zooids are peripheral, and the
whole colony may thus he compared to a bundle of compound racemes, the
branclies of which are liollow, and where the secondartes and tertiaries fuse to the
primarics and grow to an equal length with them, so as to result in a corymb-like
expansion.  The eight mesenteries of the zooids are continued downwards almost
to the very base of the canals, and at the same time the asulear pair can e clearly
distingunished by the characteristic ciliated groove. This is also the case in Siphono-
gorgice and Lemnalia, while in some of the Nephthyidwe, c.g. Spongodes, only
the asulear mesenteries are continned into the canals of the stem.

Orgin of the Zooids.

Both the central or primary canals and the cortical or secondary canals give
rise to zooids in a remarkable and interesting manner. After attaining a certain
height, whieh s practically nniform for the colony, the walls turn inwards, so that
the cavity is thus reduced i diameter ; and when this is approximately one-half of
the oviginal measurement a vertical upgrowth again commences, thus forming a
eylindrical enp-shaped projection, homologons to the verruca in the Axifera. When
the height of this part is abont 4 mm. the circumference grows out into eight
digitiform strnctures, while the wall again growing inwards fuses with the lower
pirt at the eight indentations, forming a similar number of short blind tubes.  This
constitutes what might be termed the verruca proper.  Growth still takes place,
and a zooid s the result, consisting of a comparatively long stalk bearing the
anthocodia.  That this is the mode of crowth is clearly demonstrable in the
younger colonies, and also in the less advanced polyps round the periphery of the
older colonies.  As the colonies grow in size, the verruese also hecome more com-
plicated, the terminal stellate part expanding horizontally to form an octagonal
dige, with the indentation less pronounced, containing eight cavities which corre-
spond to those formed by the retractor museles.  To complicate matters still further,
towards the centie of the older colonies, verrnese which correspond to the primary

canals fuse with the adjoining verrnce so that the canals are now continnous,
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The partitions of the canals are deunsely spiculose, in addition to the outer
felt-work, and a cross section shows that the spicules are arranged fov the most
part vertically, the cavities conforming to the tubercles on the spicules,

Structure of the Zooids,

The zooids are about 5 mm. in height, and consist of a somewhat slender stalk
bearing a cup-like anthocodia, the whole being densely covered with a felt-work of
minute warty spindles. The tentacles are short and hroad, with a single row of
pinnules on each side ; their hases are eonfluent, so as to enclose a capacious hollow
—the oral dise, over which they can be infolded. They are not retractile, but
when at rest, being infolded, the biserial arrangement of the spicules forms a very
primitive operculum.

The wall of the anthocodia is prolonged into eight triangular lobes, on which
the spicules are also arranged biserially, so that each pair forms two sides of a
triangle, the enclosed angle becoming more and more obtuse towards the base.
This arrangement is continued down to the origin of the stalk, forming a series of
ridges on the anthocodia.  The triangular projections thus funetion as a protection
to the infolded tentacles. The stalk, though narrow, is very elastic, because the
zooid when at rest forms an introvert within it, which in turn sinks within the
verruea. The zooid is withdrawn hy eight strong bands of retractor museles,
which thus form eight cavities running upwards, and corresponding to the canals
in the octagonal dise. These retractor muscles pass downwards and are continuous
with the eight mesenteries of the zooid.

The oral dise is spacious and circular, eontaining a rather large elliptical
mouth-opening, which leads into a keyhole-shaped, richly-eiliated stomodeum, in
which a very distinet sulens can be distinguished. The ectodermic cells in this
region are more numerous and the cilia are longer.

The mesenteries are all complete, and the muscle hanners on the sulear aspect
are casily discernible. The filaments are continned down the stem canals almost
to the very hase of the colony, while the asulear filaments show very markedly the
ciliated groove so characteristic of the group.

Ova of enormous size ave present in great abundance attached to the mesen-
terial filaments. They vary from 01 mm.—0'6 mm. in diameter, but although a
considerable number of the lareer and more mature ova were stained with borax-
carmine, no sign of segmentation could he found, o that the (uestion of viviparity
for this genus must remain undecided.

A fact which may prove to he of great interest is that in every zooid examined
there was a large number of Foraminifera of varions kinds, and in the decalcified sec-
tions examined the protoplasmic contents could be seen snrrounded by the ectodermie
cells of the stomodzeum, while many were also enelosed within the pinnules of the
tentacles. When the zooids are at rest, the tentaeles are infolded ; and as many

5
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Foraminifera are enclosed by the pinnules, they mnst have entered while the polyp
was expanded.  The absence of food in the coclentera of most Aleyonarians and the
frequent presence of zoochlorellze point to the fact that many Aleyonaria arve symhiotie
organismy, but the fact we have noticed snggests that some have the power of assimi-
lating food from other sonrces.

Spicules.

The great majority of the spicules are arranged hregululy so as to form a
dense felt-work on the surface of the eanals, giving consisteney and rigidity to the
whole colony ; hut many are also embedded in the mesoglwea.  On several parts of
the colony, however, the arrangement is particularly regular, e.g. on the expanded
disc of the verrmea, on the protective prolongations of the wall of the anthocodia,
and alzo on the tentacles, where in all eases the arrangement is biserial,

All are irregululy echinate, while many may he called warty. The spines
vary greatly in form and size, some sharp and triangunlar standing at right angles
to the spicnles, others hooked and thorn-like, while others are truncated. They
are, for the most part. simple, hut compound forms are not infrequent. No type,
however, ean be said to he characteristic of any particnlar part of the colony.

The spicnles consist chiefly of straight and ewrved spiny spindles, some
approaching the “scaphoid” form so characteristic of the genns Gorgonic, thns
showing convergence in another direction.  Other forms arve single clubs and elubs
with a curved termination, resembling  hockey-cluls,”

In the decalcified sections an organie residue was to be seen in the gpicule
avities in the mesogleea, and an examination of the smaller and more transparent
spicules showed that there was an organic axis with hranches which passed out
into the spiny projections.

It is interesting to note that the same has heen recorded by Bourne for
Lemnalic, the genus most closely rvelated to our form.

The following measurements of spicules in millimetres were taken

. Transparent spienles of the outer wall of the trunk.
Straight spindles, 0°85x0°03; 075%0-04.
Curved spindles, 0°7x0025; 0°75x0°03.
h. Transparent spicules of the partition walls.
These show w greater preponderance of straight forms and hear
more componnd spines.
Spindles, 0°85 % 0°05.
Single elubs, 07 %003,
¢. Transparent and pale yellow spicules of the dise-like expanded portion
of the verruea.
On the whole these are smaller than the two preceding gronps and
hardly so spinose.
Spindles, 0°65x0°02; 0:6x0°01.
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d. Spicules of the anthocodia mostly pale yellow with few and small
spiues. :
Straicht spindles, 0°6x0°015; 0°4x0°02.
Curved spindles, 0°55x0°015; 0:55x0°0L
Hockey-elubs, 0°6x02; 04x0°015.
e. Pale yellow spicnles of the tentacles mostly curved spindles and
hockey-elubs.
Curved spindles, 0°45x0°02; 0:35x0°03.
Hockey-clubs, 0:35x0-04.

Systematic Positivn.

The presence of the close felt-work of spicules already referred to places this
form in the subfamily Siphonogorgine as defined by Wright and Studer. The
genera Siphonogorgin (Kélliker), Chironephthya (Wright and Studer), Paira-
nephthya (Wright and Studer), and Scleronephtliya (Wright and Studer), need not
be considered ; hut there is undouhtedly relationship with Lemnalic (Gray emend.
Bourne). From this genus, however, our specimen differs essentially, in that it is
not branched, and in having the anthocodie pedicelled.  Other features, such as
the form of the verrucse, the nature of the anthocodiwe, the introversion of the
z00ids, and the general details of the colony, mark it off as a new and very distinet
gents,

Diagnosis.

Colony upright, attached, mushroom-shaped (agariciform), consisting of (1) a
stout, densely spiculose trunk composed of a longitndinally amunged system of
ccenenchymal canals with fused walls, the more superficial of which appear as ribs
on the surface; and (2) a “pilens” portion bearing the zooids which are intro-
eylindrical extensions of the trunk carals, the

versible within projecting verrucie
upper portions of which are expanded peripherally into octagonal discs containing
cight canals, corresponding to the eight compartments formed by the retractor
museles. The anthocodize are horne on somewhat slender stalks, the elastic walls
of which are continnations of the upper walls of the dises. The tentacles are not
retractile, but are simply folded over the wide oral disc, the hiserial arrangement
of the spicules forming a simple pseudo-operculum. The oral dise is spacious,
protected hy eight triangular projections of spicules. The mouth, considerably
clongated, leads into a richly ciliated stomodeeum in which a distinct suleus can
be distinguished. The mesenteries are complete, and are continued down to the
very base of the stem canals. The spicules are irvegularly echinate, and consist
chiefly of straight and curved spindles ; while some approach the ™ scaphoid ” type.
others are single ““ hockey-clubs,” i.e. club-shaped with a curved termination.
Locality : Station 333; 6" 31/ N., 79° 33 45" K.; 401 fathom~.



OrvrEr 11 PSEUDAXONIA, (i, von Koch.

Family Brrarem.r.
Subfamily Briareinze.
Paragorgia splendens, n. sp.
Family Sczerocorern.z
Suberogorgia kollikers, Wright and Studer, var. ceylon-
ensis, Thomson.
Kerocules koreni, Wright and Studer.
. gracilis, Whitelegae.
Family Merironin.r
Paiisis indica, n. sp.
Family Corarrin.z :

Plevrocorallivm varicabile, n. sp.

Faamily Brrarem.e.
Subfamily Briarein:e.

Paragorgia splendens, n. sp. DPlate . fig. 5; Plate V. figs. 9 and 14,

gas.

A beautiful coral-red colony 125 cms. in height and 65 cms. In maximuni
breadth represents this species.  The branching is confined to one plane, and
the polyps arve directed mainly towards one aspect. The diameter of the
main stem near the base is 8 mm.  The psendaxial portion consists of long
warty spindles tightly hound together, and is penetrated by numerous solenia.
In the centre of the mass there are five main canals, four larger smirounding a
smaller,  The ceenenchyma is woderately thick, and has a glistening arenaceous
appearance. In the older part of the stem it is smooth, but on the younger
portions and on the branches it is marked by irregular ridges and furrows which
extend into the verrucee.  The polyps may ocenr singly or in groups, the tips of
the branches being swollen into large club-shaped leads containing sometimes
uine or ten polyps.  They show the chavacteristic furrowing of the cenenchyma,
and when inturned present an eight-rayed structure.  The tentacles are of a deeper
red colour than the general ceenencliyma.  The colony is dimorphic, numerous
siphonozooids occurring over the whole cortex.  This phenomenon is apparently
absent in some of the other fragments. No trace of tentacles could he found in
the siphonozooids, but the eharacteristic Aleyonarian internal structure is plainly
visible, the muscle-banners heing most developed on the directive mesenteries.

The spicules of the axis («) ave typically spindle-shaped, irregularly covered
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with markedly projecting warts or spines.  Many have broad hifureated ends.  All
are pink or colourless.

Those of the cortex (b) are of a salmon-pink colonr. They are shorter and
more closely covered with large warts, and some resemble a dumb-hell with a
very short handle.  The following measurements of length by breadth in milli-
metres were taken :

() 0'22%0045; 0:2x0°04; 0'18x0°04; 0°15x0°03.
(b) Spiny, 0'14x0°02; 0°12x0°03; 01x0°025.
Warty, 0'12x0°03; 0°1x0°03; 0°06x0°025.

We cannot refer this form either to the precisely described and figured
P. nodosa of Koren and Danielssen, or to the vaguely described and doubtless
different . nodosa of Gray.

Locality : Station 284 ; 7° 55" N., 81" 47" F.; 506 fathoms.

Family Sczrrocorein.r.

Suberogorgia kollikeri, Wright and Studer, var. ceylonensis, Thomson.
Plate IV. figs. 11 and 12.

This species is represented hy two small yellowish-brown fragments, 55 cms.
and 5°7 ems. respectively in height, without basal attachment.

The fragments are branched in one plane, the branches arising almost at right
angles to the stem and then turning upwards and running roughly pavallel with 1t.

The axis is almost cylindrical, with a diameter of about 3 mm. in its thickest
part, and 0°9 mm. at the tips of the branches. In texture it is sclerogorgic, and
is marked on opposite sides by two shallow winding grooves for the nutrient canals.

On the stem the polyps arise without any regular arrangement, anywhere
except on the grooves; on the branches they are arranged in two winding rows,
one on cach lateral face. They are capable of complete retraction within the
verrneze, which are low truncated cones varying from 0°9-1'5 mm. in diameter.
The aboral surface of the tentacles hears spicules arranged en chevron in the lower
part, but parallel to the length of the tentacle near the tip. These form an eight-
rayed pseudo-operculum when the tentacles are withdrawn.

The gencral ceenenchyma is thin and densely packed with spicules.

The spicules are spindles, which are sometimes almost oval in shape, and
some small quadriradiate forms. All are covered by warty protuberances. The
following measurements were taken of length and breadth in millimetres :

The large warty spindles, 0:22x0°06; 02x0°06; 02x004; 0T4x008;

011x0'1.

The small warty spindles, 0°14x0°03; 0°13x0°04.

The spicules of the tentacles, 0°15x0°035; 0°13x0°03.

The ¢uadriradiate forms, 0°08x 006 ; 0°075x0°05.



The quadriradiate forms arve all marked by an X-shaped mark in the centre.
This specimen differs from the typical Suberogorgia killikeri in having its
branching almost completely in one plane, in the arrangement of the polyps on
the smaller hranches, and in the smaller size of the spicules.
Locality : Andamans ; 270-45 fathoms.  Previously recorded from Ceylon
and Zanzibar.

Kero€ides koreni, Wright and Studer. Plate 1. figs. 6 and 7.

A single specimen was obtained from the neighhourhood of the Andamans.
It measures 33 cms. in height, and has a maximum breadth of 2°9 cms. The
hranches are few in number, and the white polyp-heads present a leautiful con-
trast with the hright vermilion red of the branches.

Locality : Andamans; 270-45 fathoms.

Previously recorded from :  Challenger” Station 232, Hyalonema-ground,
off Japan ; depth, 345 fathoms. Also from Funafuti (Ililes); 40-90 fathoms.

Kero€ides gracilis, Whitelegge. Plate IV. figs. 1, 2, and 3.

To this species we refer a number of fragments from the vicinity of the
Andamans,

As far as can be made out, the colony is hranched in one plane, and has a
flat spreading basal attaechment. The branehes are given oft for the most part
alternately, but this is not strietly adhered to.

The axis is sclerogovgic, rigid, and dense, almost cylindrical in shape, without
any distinet traces of grooving. 1t is hrownish-yellow in the older parts, hecoming
paler in the younger.

The polyps arise nregularly on the main stem and the lareer branches, tend-
ing, however, to become arranged alternately on the smaller branches.  They arve
capable of complete retraction within the verruce, and the tentacular spicules
form a low cight-rayed operculum. On the aboral surface of the tentacles the
spicules are arranged with their long axes parallel to the length of the tentacle.
The distance between adjacent verruce may be 3-5 m., or they may he touching
one anothexr.

The verruce arve cylindiical, composed of warty spicules arranged longi-
tudinally, and vary in height from 1-2 mm., with a basal diameter of ahout
1 mm.

The general ecnenchyma is thin, and consists of one layer of warty spicules,
which are wrranged very irvegularly, with small, hrightly-coloured spicules filling
the spaces hetween. I the older parts of the stem and branches they are small

fat irregular dises aranged transversely, with here and there, especially near the
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origin of a branch, a number of long flat spindles arranged longitudinally. Tn
the younger parts of the branches this arrangement is replaced by one in which

the long spindles predominate.
dises are to be seen.

These are longitudinally arranged, and very few

The following measureraents were taken of length and breadth in millimetres :

2:2x035; 1°4x0°35; 006x0°2; 0°5x0°25; 0°4x022;

04x0°35; 0°:35x0°1.

The tentacle spicules are 0°11-0°15 in length by 0:02-0°03 in breadth.
This form comes very near Kerodides gracilis, but the following differences

may he noted :
Kerodides gracilis,
Whitelegge.
Branches alternate.
Polyps alternate.

Spicules are spindles and irregular forms ;
placed transversely on and in the
neighbourhood of the verrucee.

Spicules reaching 2 mm.
Spicules bright brick red.
Colour of colony coral red.

Keroéides gracilis
(Indian Ocean form).

Branehes not stiietly alternate.

Polyps irregular on main stem and
larger branches, tending to become
alternate on smaller branches.

Spicules on the older parts of stem and
branclies very nregularly arranged ;
in the younger parts long spindles
regularly arranged predominate.

Spicules 2 mm. and over.

Spieules eolourless or faint pink.

Colour of colony pale pink, and in this
respect agreeing with the specimen
described by Miss Hiles.

Locality : Andamans; 270-45 fathows.
Previously recorded from Funafuti and British New Guinea.

Family Merirovin.e.

Parisis indica, n. sp. Plate IV. figs. 4, 5, 8, and 9.

This species is represented by several fragments, the longest of which is 45

mmn. in length.

The colony is white in colour, and much hranched in one plane. The branches
rise from hoth sides of the axis, but on the main branches the secondary hranches

often 1ise from one side only.

The axis is composed of alternate horny and caleareous joints, the latter being

from 4-6 times as long as the former, and giving off the hranches.
is deeply grooved, and nnmerous solenia surround it, one in each groove.

Externally 1t
The

caleareous mternodes are composed of spicules closely cemented together, and in

the horny nodes there are numerous small spicules.

nodes as well as on the internodes.

The grooves are seen on the
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The polyps are arranged on each lateral surface in a sinnous row, which
appears like two rows with the polyps of the one alternating with the polyps of
the other. They also oceur in fours, either in a spival or in a whorl.  The verrucie
are truncated cones, about | mm. in lieight, and standing about 2 mm. apart.

The surface of the colony is entirely hidden by an incrustation of sponge and
Lalythoa, which obscurves the forin of the calyces.

When freed from the incrustations the surface of the ccenenchyma presents
a fine tessellated appearance, which is also seen on the polyp ealyces. It appears
thin, but this may be the etfect of the inerusting sponge.

The spicules arve («) spindles covered with nmmerous rough prominent warts ;
() a few more oval or globular in shape; and (¢) a few quadriradiate forms with
NX-shaped marking. The following measurements were taken of length and breadth
i millinietres :

(c) Spindles, 02x0°075; 0°16x0°08; 0:14x0°08.

(b) Globular forms, 0°3x02; 02x0°1.

(¢) Quadviradiate forms, 0°10 from tip to tip one way x 0°10 from tip to
tip the other way; 0°12 from tip to tip one way x 0-08 from tip to
tip the other way.

The species is near to Parisis fruticosc, Verrill, but is separated from it by

(1) the smaller size of the calyces and of the spicules; and (2) by the pavement-
like appearance of the ccenenchyma and calyces.

Locality : Andamans ; 8 miles west of Interview lsland ; 270-45 fathoms.

Family Corarrin.z.
Pleurocorallium variabile, n. sp. Plate L. fig. 9; Plate V. fie. 6; Plate 1X. fig. 13.

To this species we refer a number of broken fragments, the largest of which
1s 1375 cms. in height and 62 ems. 1n width.

The colony is very profusely branched in one plane. The bhranches are
tortnous, and show little, if any, sicn of lateral compression. They arise from the
antero-lateral surfaces of the stem, and diminish gradually in thickness towards
their tips. From the sides of the large hranches and of the stem, numerous short
hranchlets aiise.

The axis is hard, not easily indented with a knife, solid, almost cylindrical
in section in some parts and slightly oval in others. It is white in ecolour, and
its surface is marked by very fine striations, often very faint.

The cenencliyma is thin, creamy white in colonr, and full of closely packed
small spicules which Jook like glistening sand grains.

The polyps oceur irregnlarly on the anterior smface of the stem and branches,
The tentacles are alout 05 mm. in length, yellowish in colour, and elosely

covered by small spicules.
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The salmon-pink verruere present a fine contrast to the ereamy white of the
general ccenenchyma and the yellow of the tentacles.  They are prominent, almost
eylindrical in shape, marked by eight longitudinal ridges, and reaching a height of
27 mm. When the tentacles are retracted, the apices of the verruca present the
appearance of eight-rayed stars.

The spicules of the cortex are of two kinds: (1) Octoradiate spicules, with a
short shaft and terminal tubercles. Several tubercles project at each end of the
spicule at right angles to the shaft. The large tubercles may themselves be covered
with smaller tubercles. These spicules vary in length from 0°06-0°08 mm., and in
width from 0°04-005 mm.

(2) Spicules that resemble opera-glasses in shape. They consist of two
globose masses somewhat flattened at one end, and bearing at the other end short
processes, variable in shape, with several tubereles. They are on an average 0°06
mm. in length, and 0-04 mm. in width.

To these may be added a very few rough spiny spindles from 0°06-0°09 mm.
in length, and 0°02 mm. in diameter.

To this species we also refer a few fragments from the same locality which
differ in colour, being rosy red with a yellowish-Dbrown cwnenchyma. The
arrangement of the polyps and the details of spicules and axis are, however, much
the same as in the specimen deseribed.

This species differs from Plenrocorallium johnsont, Gray, (1) in being more
profusely branched, and (2) in having more prominent and differently wranged
verruce.

The spienles in this species agree in type with the deseriptions given of I
johnsoni by Gray and Ridley; but it seems difficult to fit the specimen deseribed
by Moroff (1902) as Pleurocorallium confusuim, n. sp., into the genus, for he says:
“Coenenchym schwach mit vielen his 0°25 mm. grossen Spicnla besetzt, die cine
gerade oder gekriimmte spindelférmige Gestalt aufweisen. Nicht selten sind
anch plattenformige Spicula, sowie Vierlinge zu selien.”

Locality : Station 284 ; 7° 55" 00" N., 81° 47" 00" E.; 506 fathoms.



Ogper IV, AXNIFERA, G. von Koch.
Family D.sreorciin.e.

Lepidogorgic verridli; Wright and Studer,

Clorysogorgice orientalis, Versluys.

. Jlewilis, Wright and Studer.
" dichotoma, n. sp.

. irreqularis, n. sp.

., undica, n. sp.

Lepidogorgia verrilli, Wricht and Studer.  Plate 1. figs. 5a and 50.

This species is represented by three fragments wlich apparently compose one
specimen and a portion of another.

In one the basal attachment is present, and consists of a number of root-like
processes very calearcous and translucent.

The axis is thin and hair-like, very calcareous and brittle, but slightly flexible
near the tip.

The polyps are 3-3 mm. in height,arranged unisenally at intervals of nearly 6 mm.

The ceenenchyma 1s moderately thick, slightly more so on the side bearing
the polyps.

On the stem the spicules are arranged side by side; on the polyp an eight-
rayed pseudo-operculum is formed by spicules on the bases of the tentacles,
and for a short distance below the origin of the tentaeles the spicules are arranged
in cight rows.  The spicules are nregular in shape, curved or straight, and some-
times reaching a length of 2 mm.

Locality : Andaman Sea; 375-490 fathoms.

Previously recorded from off Japan and from Maeassar Straits.

Two other specimens (3 and ) agree on the whole with A, but differ in
minor details, as shown in the following table :

Axis, Ceenenchyma, Polyps.

A Square at base, eylindrical a little Very thin, axis | At distanees of

farther up ; slender, 0°7 mm. m di-  shiningthrough. | 5°5 mm. IHeight
ameter, heeoming hair-like ; hrittle, 2-28 miw.

very calearcous, slightly flexible
near the tip; iridescent; surface
ridged.
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’ Axis.

surface ridged.

b, Axis eylindrical throughout its whole
length ; slender, 05 mm. in dia- thanin 4. Axis
meter at lower end, then thread- — only faintly
like; brittle, very calcareous,slightly
flexible near the tip; iidescent;

Ceenenchyma.

visible.

C. Axis square, with the angles rounded | Thin, axis  dis-
oft farther up; fairly strong, 1°15 tinetly visible.

mm. in diameter at base, heconming
hair-like at tip; brittle, very cal- |
careous ; shghtly flexible near the
surface

Polyps.

Slightly thicker At distances of 6

mu. Height up
to 4 mm.

Atdistaneesof 5-9
mm., but i the
longer intervals
there is usunally
a young polyp
hetween. Height
up to 4 mm.

COMPARATIVE TABLE OF SPECIES OF LEPIDOGORGIA.

tip, golden in colour;
ridged.
o : | !
Species. ' Shape of Axis.| Colour.  Branching.
L |
L. peterst, [ Irregularly | Yellow, None.
Wright and | four-sided, with
Studer. with angles | marked
rounded golden
below. lustre.
L. verrdlli, | Cylindrical. | Yellowish- None.
Wright and . white,
Studer. © o with
i slight
' golden
‘ Instre.
L. challenger?, None.
Wright and |
Studer.
|
|
L. gracilis, None.
Verrill.
=
L. fraplis, | None.

Axis a
Wright and creeping ‘
Studer. stolon.

Surface. Texture, Ccenenchyma.

Polyps.

Marked Brittle, Thin, mem- | At intervals of 3-3-5 mm.;

by numer- very cal- branous,
ous short  careous. with few
grooves. spicules.
Smooth. Thin, with

| few spicules.

1
\

Lower ; smooth, with
part as in very few
L. peterst, | spicules,

upper

portion

nearly

smooth. 1
Smooth, Thin, with
. spicules.
I
Axis Very thin,

feebly almost with-
calcareous. out spicules,

may be 7 mm. inhieight, but

usually abont 4 mm., with
" the axial side concave ; the
three tentacles on the axial
side smaller than the others,
and the median axial ten-
tacle rudimentary.

At intervals which vary from

e wmm., or from 2-G
mm, ; usually 3-35 mm.
in height; axial side con-
cave with very small ten-
tacles.

At intervals of from 4-5
mm., but may be 7 mm.;
2-5-3 mm. in height; spi-

 cules in 8 rows; axial side

concave, witharudimentary
tentacle ; polyps bilaterally
symmetrical.

At intervals of from 5-10
mm. ; tentacles all of equal
size, and short. Base often
thicker than axis, and spi-
cules Jlongitudinally —ar-
ranged.

1-5 mm. apart ; 4-435mniin
Leight ; 8 rows of spicules
on middle of polyp-body.
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Chrysogorgia orientalis, Verslnys.  Plate VI fig. 2.

This species is represented by two fragments, portions of a larger colony.

The axis of the main stem or hranch is vellowish and iridescent, rigid and
hrittle, abont 1 mm. in diameter.  The branching is very profuse, and the
arrangement 1s irregnlar.

One polyp is present on each node, but sometimes one oceurs exactly at the
point of divergence of two branches.  The polyps are long and slender, 1°7 mu. n
leight and 1 min. in oral diameter.  They are hroad at the base, then narrow, and
again expanded.  The spienles are arranged longitudinally, except around the
hase, where they are arranged obliquely transverse to the Jong axis of the polyp.

The spicules are spindles with small rough wart-like protuberances.  They show
marked variation in length, in the degree of roughness, and in shape, but all may he
classed as spindles or flat sword-shaped spicules with serrated edges.  Several show
an N-shaped mark ahout the middle, asif they were incipient or reduced quadriradiate
forms.  Their measurements, length by hreadth in millimetres, are as follows :

Spindles, 0°8 x 015 07 x 0°1; 06 x 0125 05 x 0°12; 03 x 0043

025 x 0°05.

Flat, sword-shaped, 035 x 0:05; 023 x 0°05.

Locality : Station 2; 6° 32" N., 79° 37" E.; 675 fathoms.

Previously recorded from East Indian Archipelago (Ceram Sea and Timor Sea).

Chrysogorgia flexilis, Wright and Studer. Plate Il. fig. 3.

o

This species, which is represented by several specimens, belongs to Versluys’
Sub-Group A 2. The colonies vary in height from 100-130 mm.  They are hush-
likke or hottle-hrush-like, and have a compact appearance. The bhasal attachment
of one specimen is a thin, flat calecarcons expansion, white in colonr; in another
case there were two root-like stolons.

The uxis is brown with a greenish tinge in the lower part, and yellow with a
marked golden lustre in the upper part of the stem and in the branches. In
diameter it varies from 1-1'5 mm. at the base.

The branches ave arranged in dextrorse 2/5 spirals. At the origin of each
branch the stem iz pushed a little to the opposite side and thus presents a zigzag
appearanee, which is more marked in the upper part of the stem than iu the lower.
It secms as if the stem were spirally twisted. The length of the internodes of the
stem varies from 1°5 mm. in the lower part to 42 mm. in the middle and upper
part, and the distance hetween two Dranches that lie divectly over one another varies
from 12 mm. in the lower part to 18 mn. in the middle and upper part of the stem.

The lower nanches arve broken off, hut their origius are easily distingnished,

except on a short hasal portion about 7 mm. in length.  Bach Inanch is divided in
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dichotomous fashion with a more or less marked predominance of one of the
components of the first division.

On the older parts there is one polyp to each internode, placed almost at the
point of the next division, but sometimes a little below the hifurcation, cspecially
in the younger parts of the colony. At the cud of the twig there are two polyps,
one at or near the tip and the other about half-way down the internode. The
polyp has a large swelling at the base which almost surrounds the stent, it is then
contracted, and it again swells out at the tentacular portion, thus appearing very
like a globular vase with a neck.  On the swollen portion of the polyp placed near
the tip of the twig, the spicules arc mrranged transversely and then longitudinally,
but in the others they are arvanged longitudinally.  On the aboral swrface of the
tentacles there is a hand of spicules. The polyps vary in height from 1°9-2°3 mm.

The coenenchyma is very thin and membranous, and allows the axis to shine
through.  Though much weathered, it shows in parts a single layer of closely
apposed spicules

The polyp spicules are spindles, sharp or blunt at the ends, straight or eurved,
and covered by minate tubercles. The following measurements were taken of
length and breadth in millimetres :

0:6x0°08; 05x006; 042x006; 025%0°05; 0°13x0°03; 006x0°02.

Some of these dimensions are lzi]'ge, for in the Siboga specimens they were
0°12-0°26-0"33 mm. in length by 0:06-0'07 mm. in breadtl, and in the Challenger
specimens 0°25-0°41 in length by 0:03-0-07 in hreadth.

The polyp spicules include several irvegularly shaped spindles, and a few
incipient quadriradiate forms with a distinct X-shaped marking in the middle.

The spicules of the caenenchyma are flattish spindles, blunt at the ends, and
covered by small tubercles with a serrated appearance at the edges. A number
have an X-shaped marking at the middle. Their measurcments are as follows :

0°22x0°04; 0°'14x0°03; 0x13x003; 0°06x0°03.

Embryos were found in several of the specimens.

Localities : Station 333; ¢ 31’ N., 79° 38’ 45" E.; 401 fathoms. Station
267 ; 7° 02" 30" N., 79° 36" 10" E. ; 457-589 fathoms. Station 254: 11° 16’ 30"
N.,92°58"E.; 669 fathoms. Station 241 ; 10° 12’ N., 92° 20’ 30" . ; 606 fathoms.

Previously recorded from coast of Chiloe and East Indian Archipelago.

Chrysogorgia dichotoma, n. sp.  Plate VI. fig. 3.
This species is represented by a damaged specimen, apparently the upper
portion of a colony.
The close-set branches are arranged in a sinistrorse hut quite irregular spiral,
The axis is very hrittle and is slightly kneed at the origin of each branch, so
that it has an apparently spiral course. 1t is brown with a tinge of green in the
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lower parts, and golden yellow in the younger parts of the stem and branches. It
is very calcareous, and is ¢yhndrical with a smooth surface.

The internodes are about 2 mm. in length, and the distance between two
branehes that stand directly over one another varies from 7-10 mm.  Each hranch
divides dichotomously with a predominance of one of the elements of each bifurea-
tion, and the hranching of each main hranch is almost wholly in one plane.

The polyps are very small, and arranged on the branches in short spirals.
They are somewhat conical in shape, the larger 0°5 mm. in length by 025 mm. in
breadth. The tentacles are long, and have an aboral band of spicules arranged
longitudinally in two or three rows.

The polyp-spicules are spindles or rods, blunt or rounded at the ends, and
covered by minute small spines. The following measurements were taken of
length and breadth in millimetres :

0°16x002; 0°12x0°02; 0'11x0°015; 0:08x0°01.

The ccenenchyma is very thin, and shows no spicules. It allows the axis to
shine through, throughout its whole length.

Locality : Station 237 ; 13° 17 N., 93" 077 1% ; 90 fathoms.

Chrysogorgia irregularis, n. sp. Plate I1. fig. 4 ; Plate IX. fig. 6.

This species is represented by a number of hroken portions of a colony.

There are no polyps ou the largest fragment, and the ceenencliyma is also
almost entirely lost.

The axis is hard, brittle, and ealeareous, iridescent and golden yellow, deep in
tint in the lower part, but lighter in the upper part of stem and hranches.

The branching partakes of the nature of a helicoid cyme, with the fourth
branch often rising directly over the first; but there is no regular arrangement.
There is usnally one polyp for each node, hut on the younger branches two are
often found on a single node.  Each polyp has eight projecting points, and is bell-
shaped, the wide end closed hy the infolded tentaeles, which form an eight-rayed
star, and have a coating of massive spienles on their aboral surface.

The spieules of the polyps are chiefly rod-shaped, and are arranged in a spiral
on the body of the polyp.  This arrangement gives place at the oral end to an
arrangement by means of which eight points are formed from so many sets of
converging spicules.  The hase of the polyp is considerably larger than the hranch
on whicl it stands, so that the hranch seems to run through the hase.

The spicules of the general canenchyma and of the polyps are very nregular
in shape, some rod-shaped, some spindle-shaped, and some very irregular and flat.
They are smooth, with the exception of a few of the more irregular forms, which
show slight papilke on their surface or at the edges.

Locality : Station 202; 7° 47 4" N., 82° 2" 45" K.; 695 fathoms.
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Chrysogorgia indica, n. sp. Plate 111, fig. 6.

This species is represented hy a number of very incomplete fragments, which
present a striking appearance owing to the contrast between the white polyps and
the deep bronze of the axis.

The axis is hard, brittle, and eylindrical.

The branching in the fragments is dichotomous and very profuse. The
eylindrieal polyps are of a beautiful white colonr, and stand at rvight angles to the
axis. The hase forms an inverted V, which passes down the sides of the axis and
almost meets at the other side. There is one polyp to each internode near the
younger portions; in the terminal portions two may be present; in the older
portions there may be two or three, and on one internode as many as four were
seen. The polyp spicules are arranged longitudinally and regularly. On the
aboral surface of the tentacles there is a hand of longitudinally arranged spicules,

The cenenchyma is very thin and membranons, and allows the axis to shine
through in all its length.

The polyp spicules are spindles, straight or slightly cnrved, and rounded at the
ends, or nregular flattish rods. They have small tubereles on the surface, and
many of the larger forms seem smoother than the average, except that their edges
present a marked serration. The following measurements were taken of length
and breadth in millimetres :

0'8x02; 06x013; 03x005; 025x002; 02x005; 016x002;

0°1x0°04.

The spicules of the cenenchyma are smaller than the polyp-spicules, but very
similar in shape and appearance. The following meastrements were taken :

0°35%005; 0'3x0025; 0:3x005; 0°13x001; 012x0°02; 0°07x0°06;

006%x0°02.

Locality : Station 334 ; 6° 57" N., 79° 33" Li.; 568 fathoms.

Family Zsin.r.
Subfamily Ceratoisidinze.
Ceratoisis gracilis, n. sp.
Acanella rigidea, Wright and Studer.
robusta, n. sp.

2

Ceratoisis gracilis, n. xp. Plate VI. figs. 6 and 6.

This species is represented by several piecces, the longest of which measures
328 m.

The axis is eylindrical, and consists of horny nodes and calcareous internodes.
It is nnbranched, long and slender, tapering gradually, and only slightly Hlexihle
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in its lower part. The horny nodes are short, abont 1 mm. in length, while the
ealcarcous internodes are long, on an average 9 mm. in length in the largest
speciment.  The internodes are hollow, and are formed of concentric lavers; their
surface 1s smooth, and they are nniform in thickness execept for a slight swelling
just at their junction with the horny nodes.  Through the centre of the horny nodes
a slender ealearcous rod rung, forming a junction hetween the adjacent internodes.

The ccenenchiymais thin and transparent, allowing the nodes and internodes
to shine through. It contains minute spicules.  The polyps are long and slender,
and are arranged in a sinistrorse 2/3 spiral.  On each internode there are polyps,
and their apices are more or less directed towards one side. They have long
supporting spicules on the walls, somewhat stronger on the abaxial side, and
several always project heyond the retracted tentacles.  The polyps are 3—4°5 mm.
in length.

The tentacles are short, and have one row of short blunt pinnules on each
side of the middle line, thus leaving a free space on the oral and aboral smrfaces.
The aboral free space is covered hy a hand of very minnte flattish spicules, which
arc arranged with their long axes perpendicular to the length of the tentacle.

The spicules are of the following types :

1. Long spindles which support the polyps, 0:9-3-2 mm. in length, 0:07-0-1

mmn. in breadth.

2. Short flattish spindles, 0°075-0'3 mm. in length, 0°02-0°03 mm. in

breadth.

3. Short flat spicules with broad spathnlate ends, 0°2-0°45 mm. in length,

0°04-0°08 mm. in maximum hreadth.

This species is viviparous.  Several embryos were found in one polyp.
They are globulai bodies, 0°6 min. tn dicmeter.

Locality : Andamans; 270-45 fathoms.

Acanella rigida, Wright and Studer. Plate 1N, fie. 14.

A complete colony, hushy in shape, 103 mm. in height.

The branches arise from the homy nodes in verticels of two, three, or four.
The first whorl of branches is given off at the fourth horny node, a distance of
235 mm. from the hase.

The axis Las caleareous root-like processes.  The solid caleareons internodes
are grooved, short near the hase, varying in length from 3-6'5 mm., hut long near
the extremities of the axis and Iranches, often reaching in the latter a length of
20-21 mn.

The polyps are prominent, rigid, and arvise singly. They are covered with fusi-
form spicules, and have a length of 3:3 mm. The tentacles are not capable of com-
plete retraction.
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Loeality : Laeccadive Sea; 703 fathoms.
Previously recorded from -~ Challenger” Stations 194 and 194 .\, oft’ Banda ;

200 and 360 fathoms.

Acanella robusta, n. =p.

This species is represented by a large eolony, 250 m. in height, without any
trace of basal attachment.

The colony is very bushy, the branclhies heing given oft from all sides of the
stem. They arise from the main stem singly or in twos or fours, and from the
primaries the sccondaries arise either singly or in twos or threes.  Anastomosis of
the branches occurs in a few places, but it is by no means common.

The axis is composed of alternate horny and calearcous joints, the latter
marked by longitudinal ridges few in number and often indistinet.

The polyps ave iivegularly disposed on the stem, and few in mnnber.  On the
branches they are placed alternately on opposite sides, hut in several cases they
arise so nearly at the same level as to seem opposite.

The polyps ave tiim and rigid, 3-5 mm. 1 height, with a basal diameter of
about 2 mm. A number of projecting points extend beyond the incurved tentacles.
On the polyp body the spiculex, some of which are visible to the naked cye, ave
arranged in two layers, the inner layer consisting of small spicules irvegularly
disposed. the superficial layer consisting of large spicules with no obvious arrange-
ment, some transverse in the lower part, some longitudinal especially on the upper
part, but altogether placed so as to form a firm protective and supporting covering
to the calyx. In many cases they seem to le more numerous on the abaxial side
of the polyp, but in the polyp near the end of a twig they seem to be equally
cdeveloped on all sides.

There is a band of longitudinally disposed spicules on the aboral surface of
each tentacle, each band consisting of 3-4 rows. On the lateral surfuces small
spicules are arranged transversely, and closely packed together so as to form a com-
plete coating.

The ceenenchyma is very thin, with a few small spicules scattered irregularly.
Near the hase of a polyp the spicules ave somewhat larger.

The polyp spicules are straight or curved spindles, and a few smaller
forms which may be called rods.  They are all covered by small sharp
tubercles. The following measurements were taken of length and hreadth in
milhinetres :

32x0°3;26x025;17Tx0°1;05x0°1;02x003;01x0017:;004x0°01.

The smallest of these spicules come from the lateral <wrfaces of the tentacles;
they are flattish. and have prominent tuberclex on the edges,

The spicules of the eencnchyma are vods, few in number and small in size,
0°'14x0025; 0°18x0°025.

5
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This species difters from . Leanell vigide in the arrangement of the polyps,
and in the details of the spiculation.

Locality : Station 325 18 18" N.. 93" 25" I ; 843 fathoms.

In another specimen the hranches arise from the main stem in twos or in
threes. and from the main branches the secondaries arise sinely or in twos.

The axis is composed of alternate horny and caleareous joints, the latter many
times longer than the former, and marked hy longitudinal furrows.  The first
calearcous internode is very short, 3'5 mm., while the second measures 17 mm. in
length.  The Jowest joint is calcareons, and from its base large root-like processes
spread out, pure white in colour and very hrittle.

The arrangement of the polyps cannot e definitely made out ; in some places
they seem to be placed more or less alternately, in other places they seem to he
restricted to one side of the hranch.  They are long, 375 mm. in height, and
stand up sharply from the axis.  They arve somewhat contracted near the middle,
and then swell out again just helow the base of the tentacles.  The spicules are
arranged on the polyps at an acute anele to the longitudinal axis, and none reach
the whole length of the polyp.  On the aboral surface of cach tentacle there is a
narrow hand of two rows of spicules wranged longitudinally ; on the lateral
surfaces narvow bands formed of very small spicnles run ont to form supports for
the bases of the pinnnles.

The ccenenchyma is very thin, and contains minute scattered spicules,

The spicules of the polyps arve straight or slightly curved spindles, and a few
rod-shaped forms,  All are covered hy minute spine-like tubereles.  The following
measurements were faken of length and breadth in millimetres :

2x0°13; 14dx0°12:04%x005; 0:22x0:05; 0:08x0:01.

Some of the larger spienles have a narrower part near the middle, and the
smallest have more prominent spines.  The spicules of the ccenenchyia are short
rods, either blunt ov pointed at the ends, and in some cases constricted near the
middle.  The following measurements were taken :

0 5x004; 0025%x0045; 014002,

Locality : Station 254; 11° 16" 30" N., 92° 58" K.; 669 fathoms.
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Family Privyorn.r.
Subfamily Primnoin:,
Staclyodes allmani, Wright and Studer.
Stenella horride, n. sp.
Thowcrelle moseleyl, Wright and Studer, var. sprealo, .
Caligorgic flabelliom, Khrenberg.
. wndica, n. sp.

., dubic, n. p.

Stachyodes allmani (Wright and Studer) = Crdypterins cllmeae, Wright and
Studer.  Plate I1. figs. 1, 5a, and 57

Two fragments, evidently portions of a larger colony. The larger (-1), which
is branched, is 196 mu. in height; the smaller (B), which is unbranched, is 147
mn. in leight.

The larger specimen differs from the typical habit of the species, inasmuch as
the branches arise alternately on three sides of the axis.

The axis has at its lower end a diameter of 1°5 mm. in o and I mm. in f3.
It is very brittle, slightly more flexible towards the apices of the branelies, and
consists of a horny matrix filled with calcareous partieles.

The ccenenchyma is %o thin that the iridescent axis shines throngh.

The polyps are arranged in verticels of four, with o distance of 2 mun. between
the origins of the verticels. This arrangement gives the polyps a somewhat
hilateral appearance, although they arise from three sides only, leaving on one
side a bare strip which is formed into a canal hy means of the large tlat polyp
spicules.

The locality of this specimen confirms the suggestion made by Wright and
Studer that C. allmani is a deep-sea species.

Locality : Laccadive Sea; 703 fathoms.

The collection includes a complete young colony belonging to this species.
It is unbranched with the exception of a small stump near the hase, which is the
basal portion of a hiranch or twig, and it reaches a height of 41 mwm.

The polyps are arranged in a hilateral manner, in verticels of 34, and the
apex of the polyp when at rest is directed downwards,

The development of the covered channel-like groove on the free side of the
axis is well xeen.  As in the large specimens, the ccenenchyma is thin and allows
the axis to shine throngh.  The hasal attachment consists of a flat spreading portion.

Locality : Station 226 ; 8" 36" 15" N., 81" 207 30" Ii. 5 542 fathoms.

To this species we also refer a large number of dimaged and broken fragments
from the following localities :
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Station 267 : 70 02" 30" N., 7Y 36" I 457 589 fathoms.  Station 334

6° 57 N., 79733 E.; 568 fathoms.  Station 20 6" 32N 7937 .5 675 fathoms.

Previously recorded from Reefs, 1.

Stenella horrida, n. sp.  Plate V. fie. 15 Plate 1X. fig. 3.

Two specimens of a heautiful colony. The larger, which lacks its base, is
53 mm. in height, with a maximum width of 38 mm.

The base of the smaller plece is a flat expansion, from which the stem rises.
The stem 1% dark brown in coloar. horny in texture. with a poor development of
calearcous corpuseles. 1t has a dianeter of 1'3 mm. at its lower end, and hecomes
lighter in colour and filiform towards the ends of the hranches and twigs.

The hranching is nearly in one plane, and 1s somewhat profuse.  The polyps,
which are arranged in an irregular close spiral all round the axis, vary in height
from 1°5-2 mm., and have a basal diameter of ['2 mm. The oral end 1s sur-
mounted by 6-8 projecting spines.

The thin ecenenchyvma shows flat scale-like spicules, and 1t does not allow the
axis to shine throngh.

The polyp spicules are (1) flat scales: (2) spindles straight or curved ; (3)
spindles sharply hent at an angle s and (4) tlat irregular spicules with one or two
projecting spines.  The following measurements were taken of length and hreadth
in millimetres :

1) 1x0°6; 0°9%x0°G: 0°6x028: 0°5x03: 0H%x02

05x0°04; 0°36x0°04; 0032x0°04.

08x013; 0°§%x0'1; 0:6x005; 0°6x0°01,

1:5x04; 1:5x0d5; 1°2%x0°5; 0°9x0G: 0:85%x04; 0°8x0°6.

Locality : Andaman Sea; 112 fathoms,



[ComParATIVE TaBLE



Species.

Stenellw joh nsona,

Wright  and
Studer,
S, gigantcy,
Wright and
Studer.

S doederleins,
Wright  and
Studer.

S, spiuosd,

Wright and
Studer.

|

N acunthina, |

Wricht and
Studer.

Thowrella mose-
ley?,  Wright
and Studer.

T.  hilyendorfi, |

Studer.

Thowarellu Lilli-

Feri, Wright
and Studer.
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Appearanee ol Axis; hranclied

Colony. o1 not. ‘
Branched, ir-
regularly
dichotomons.

Irregularly
branched.

|
|
Sush shaped. Irregularly and

- densely.

|

|

\

Trregularly —in |
incomplete
spirals.

Twigs in two  Twigs may de-
directions. velop into
}‘ branches.
Twigs ftrom | Dranched.
three sides of
stem. !
Branched in
three diree-
tions.

COMPARATIVIE TABLE OF SPECIES

Axis, Shape and

Colour.

Slightly curved = Dense,

aud grooved.

Dark brown
colonr.

Deeply striated,
dark brown.

Brown.

Tlin, somewlhat
flattened and
vellow.

Oval, with
parallel
gitudinal fur-

rows, brown,

Oval.

lon- .

; Haxd,

Axis, Texture
and Flexibility.

Older, dense,
horny, and
ecalcareous;
younger,
horny, and -
feebly calca-
1eOUs,

brittle,
caleareous,

ITard, brittle.

1ard, Dbrittle.

fibrous,
with caleare-
ous corpuscles.

Slightly caleare-
ous, flexible.

Horny, ecaleave-
ous, rigid,
hrittle.

"(aleareous,

hrittle in
lower part,
more {lexille
above.

Irideseence or
not.

Tridescent.

Tridescent.

Surface shining.

Slight  golden

lustre.




O STENELLA AND THOUARELLA.

Polyp Shape.

Long, narrow.

Long.

In height 2 mm.

Club-ghaped,
156 mm.

Pear-shaped.

Arrangement ol Spicules of

Polyps.

In whorls of
two.

In whorls
four.

In whorls of

three or four.

Irregularly, or
in whorls of
two ov four.

whorls of
three or fonr.

In

of!

Polyp.

Scales in three
rows.

Seales 1n four
1OWe.

Scales 1 four

rows.

~cales in four
rows, plus one
pre-opercular
TOW.

Scales in four
rows, plus
pre-opercular
row.
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Pre-opereular

Spicules.
Four large,
forming a
L Irill
Four large
| scales.

Eight scales
- with spathu-
i late promin-
| ence.

Eight with hol- -

low spathu-
late spines.

Three large
acutely spined.

I

On main stem,
in an irregu-
lar row. On
twigs at fivst,
in spirals up
to three, then
apposite.

In spirals  of
three, but
apparently
appuosite.

In short spirals.

Four transverse
rows, four
longitudinal
TOWS.

Six to cight
transverse,
five longi-
tudinal
rOWS.

Eight trans-

verse TOWS,
five dorsal
and lateral,

and two ven-
tral.

Strong projeci-
ing spines.

With  strongly
projceting
spines.

Spicules of

Opercular al
Spicules. ST
Canenchyma.
BEight. Scale-like, often
imbricated.
|
Prominent, ‘ Scales  irregu-
| deeply keeled. larly quadri-
lateral.

Semi-trans-
parent scales,
many  with
projecting
eentral knob.

Eight in num-
ber, project,
folded back.

Kight in num- In older, small

ber, each | overlapping;
folded on in  younger,
itself, not pro- larger  and
jecting beyond imbricated.
the pre-oper-
cular.
Oval discs.
I
Short, spear- | Irregular four

or tive-sided
calcareous
scales which
overlap. A
lower layer of
triangular or
irregularty
polygonal.

shaped.

Eight spear-
shaped, form- |
ing a low
cone.

Longish and
oval, lower
edge covered
by upper edge
of preced-
ing.

| Irregular, three-
| cornered, or
polygonal, or
four-cdged,or
rounded,
over-lapping;
inmer  layer
three cor-
nered or

polyvgonal.




Species,

T. antarctica,
Valenciennes.

T aghines, Wright
and Studer.

T. variabilis
(type) Wright

and Studer.

T.variabilis,var.
lrevtspinusu,
Wright and
Studer.

T. vartabilis,
var. gracilis,
Wright  and
Studer.

Thouarella
brucer, Thomn-
son  and
Ritehie.

T. moscleygd, |
Wright  and ’
Studer,  var.

spiecta, n.

Appearance of
Colouy.

Bottle-brush-
=haped.

Brush-like.

Finely ramified. !
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Axis, branched
or not.

Branched.

COMPARATIVE TABLE OF SPECIES

Axis, Shape and

Colour.

Oval
twisted
spiral, yellow.

and

 Oval twisted in

Not brauched.

Twigs branclied.

Creamy - white |
colounr;
Tushy.

Branches arise
in three diree-
tions,  {wigs
from all |
sides 3 drve-
gular.

a long spiral,
then a second
spiral begins,
vellow.

Elongated oval,
brownish-

yellow.

Cylindrical;
tawny brown,
withat places
a
sheen, honey-

yellow in |

twigs,

Branches arise | Cylindrical,

on the two

lateral faces,
. not  strictly

alternate.

with longitu-
dinal  ridges
and yrooves.

Axis, Texture
aud Flexibility.

' lorny, calcare-

i a)

|

vellowish |

1

ous, brittle.

Hard, Drittle,
but  (lexible
near the tip.

Horny,caleified,
firm, Dbrittle
below, flexible
above.

Firm, brittle,
and calcareous
below, becon-
ing horny and
flexible above.

Horny and
calecarcous,
almost inflex-
ible, but twigs |
very {lexible.

[Tard and tough,
with a darker
portion in the
centre 3 only
shightly flex-
ible.

Iridescent or
not.

Golden lustre.

Iridescent and '
golden lustre.

- Slight vellowish
sheen.

Iridescent.
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OF STENELLA AND TIIOUARELLA—continued.

Polyp Shape.

Arrangement of

Polyps.

Spienles of
Polyps.

Pre-opereular
Spicules.

Opercular
Spicules.

Spicules of
General
Cawnenehyma.

Club-shaped,

2 mm. high.

Pear-shaped,
2 mut. high.

Cup-shaped.

’

Club-shaped,
25-3 mn.
high.

Cup-shaped,

2 mm. high.

Pear - shaped,
generally
bent inwards
to the axis.

At varying in-

In short spirals

Wide intervals,

In elose spirals

Arise

On

tervals, but
never 1in
whorls or

opposite,
usually in

spirals of
three or
four.

of three.

arrangement
into  spirals
less evident.

of three.

Fonr

in all
directions,
and with no
definite ar-
rangemnient.

twigs in
pairs  almost
opposate.

Seven trans-
verse, eight
longitudinal
rows,

Seven trans-

verse, five
dorsal and
lateral, two to
five ventral
rows.

to five
transverse
rows, three
irregunlar
dorso - lateral
longitudinal,

and two ven- |

tral rows.

Five longitu-
dinal rows.

Five trans-
VErSC rOws.

About five trans-

verse and
seven longi-
tudinal rows.

Flat, scale-like,
in five trans-
verse and

four longitu- |

dinal rows.

4
|

!

Higher than
broad, strong

D
prominences,
and 1median

tubercle,
which pro-
Jjects as short
spine.

Nearly lancet-
shaped, two
rows with
prominent
middle tooth.

This and pre-
ceding row
with long
spines which
project far,
from six to
eight in num-

ber.

This and pre-
ceding  row
have short
flat spines,
eight in num-
ber,

This and pre-
ceding  rtow
develop
spines.

Waeth etght
strongly  pro-
Jjecting  spines
which may be

bifid.

Triangular,
pointed.

Eight lancet- |
shaped, con-
cave exte-
riorly.

Eight fine,
sharply Dent,
lancet-shaped.

Small and high, |
triangular. |

About  seven,
ridged, usu-
ally with a
narrow leaf-
like wing.

Form a hiyh

cone.

Irregular, tri-
angular to

four-cornered,
with inequali-

ties.

Upper layer,

irregularly
three or four-
sided ; lower
layer irregu-

larly poly- !

ganal.

One layer, thin
caleareous
scales, edges
overlap.

Upper layer,
irregnlarly
polygonal to

fonr-cornered,
with free edge

sharply ser-

rated. Lower .

layer, thin
lamella four-
cornered  or
irregular.

Ilat, irregular,
multi - tuber-
culate scales.



Thouarella moseleyi, Wricht and Studer, var. spicata, n.
Plate 1. figs. 2 and 4.

Several mcomplete specimens, without hasal attachment.

The axis is branched, calecarcous 1n texture, widescent, eylindrical, and marked
by longitudinal ridges and grooves. 1t is very hard and tough, and on heing
broken across shows a darker portion in the centre. Its diameter varies from
1-1-5 mm. in the different pieces.

The twigs arise on the two lateral faces, although here and there a twig may
he seen with its origin slightly approximated to one of the other surfaces.
They usually curve more towards one face than to the other, and this is ac-
centnated by the presence of a polychiete worm lodged on one side of the stem.
They are arranged in a roughly alternate manner, hut here and there two on one
side alternate with one on the other.

Polyps arise singly and in close proximity on the lateral surfaces of the main
stem and Dranches between the orviging of the twies; on the twigs they arise in
pairs on opposite sides.  They are stift and rigid, rising at right angles to the
axis, usially 1°5 mm. in height and from 0°6-0°8 mm. in maximum width. They
are covered with flat seale-like spicules, in five transverse and four longitudinal
rows.  The pre-opercular row of spicules has eight projecting spines which are
quite visihle to the naked eye, and project considerably heyond the opercular
surface of the polyp.  The operculum forms a somewhat high cone.

The general ccenenchyma is thin, allowing the axis of the stem, branches, and
twigs to shine through. It shows numerous flat scale-like spicules.

The spicules are flat, irregular multi-tuberculate scales, varying considerably
in size and with slightly convex edges. The following measurements were taken
of maximum and minimum diameter in millimetres :

0°6x0°4; 045x0°28; 0-28x0°26; 0-14x0°08.

Some of the spicules hear a long smooth projecting spine, and their dimensions

are ;
0:7%x0°3; 0:6x0°35; 0:5x0°3; 0°4x0-25.

The tubercles or warts are arranged in a regular manner round the nucleuns
of the seale, which is always cccentiie.  The spine projects from a groove, and is
very easily detached ; it is sometimes hifid.

The following table of comparison with the typical Zhoucrella moseley:
sunmmarises the chief points of difference, on account of which we establish a new
and very distinet variety :

Thouarella moseleyl, Yar. spicata, n.
L. Twigs alternate. 1. Twigs not strictly alternate.
2. Polyps in short spirals of three, or 2. Polyps in twos placed almost oppo-
placed opposite. site.
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Thouarella moseleyi. Var. spicala, n.
3. Operculum bluntly conical. 3. Operculum forms a high cone.
4. Axis smooth. 4. Axis markedly ridged.
5. Axis flexible. 5. Axis only slightly flexible.
6. Pre-opercular scales not spined. 6. Pre-opercular scales with strong

spines, which may be bifid.

Locality : Laeceadive Sea; 703 fathoms.
The typical 7. moseleyi was recorded from off Kermadec [slands.

Caligorgia flabellum, Ehrenberg.

This well-known species is represented Dy several large specimens.

We need only note that there is considerable diversity in the closeness of the
whorls of polyps to one another, and in the number of polyps in a whorl.  We
counted 4, 5, 6, and 8.

Locality : Station 333; 6° 37" N.; 79° 383" Ii.; 401 fathoms.

Previously recorded from near Mauritius, East Indian Archipelago, Japan,

East Pacific off Central America.

Caligorgia indica, n. sp.

This species from the Andaman Islands is represented by a fragment of a
colony, 112 mm, i length and 20 mm. in breadth. It is closely allied to
C. similis, Versluys, and to C. versluysi, Thomson and IHenderson.

The axis is iridescent, and marked by a number of longitudinal grooves
and ridges. It has a diameter of 1 mm. at its lower end, and gradually dwindles
until it hecomes thread-like at the tip.

We are greatly indebted to Dr. J. Versluys for generously placing at our
disposal the following notes on this species :

“The primnoid in Professor Aleock’s collection differs from Primnoc ellisii,
von Koell (= Caligorgia verticillata, Pallas?) in several noteworthy details, as

shown in the following table :

Character of Aleock’s Species. Characters of Caliyorgia verticillate, Pallas.
«. Dichotomously branched. «. Pinnately branched.
b. On the thinner twigs the polyps are 0. On the thinner twigs the polyps arc
arranged 1n whorls of 2, less fre- arranged in whorls of 3, very seldom
quently 3.° of 2; on the thicker Ihanches the

whorls mostly contain 4 polyps.

! For more particulars see my memoir on the /Z%imnoide in the monographs of the Siboga
Expedition. No. xiii. a (1906).—J. V.,
2 On the thicker branchies whorls of three were most frequent.—J. A. T.
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Cliaraeter of Aleock’s Specics. Charaeters of Caligorygia verticillata, I'allas,
c. On a centimetre of the twigs there ¢. On a centimetre there ave only 5 or 6
are 8 to 9 whorls of polyps. whorle,
. The length of the contracted polyps . The length of the contracted polyps
15 0°75 mmn. or less. is 1 to 1°25 mm.
e. The distance between the successive e, This distance is 1 to 1°5 mm.
whorls of polyps generally varies
from 04 to 0°9 mm.

Alcocks species is more delicate, with mueh smaller polyps ; the whorls are
more numerons,  In the details of the polyps there are also some differences. In
C.verticillate the exposed surface of the polyps is covered hy four well-developed
longitudinal rows of scales, a pair of abaxial and a paiv of lateral rows. These last
rows are somewhat reduced in Alcock’s species, where they are each represented
by only three secales, two distal and one basal scale.  The inner lateral rows are
much reduced i hoth species.

The new species may also be casily distinguished from all the dichotomonsly
hranched species of Caligorgic hitherto deseribed, viz. C. ventidabrum, C.modesta,
and CL compressa; it is more delicate, with smaller polyps, and none of these three
species has so few polyps in cach whorl, even on the thinnest twigs,

There are, however, two new species in the collection made by the Sihoga
Expedition under the divection of Professor Max Weber in the Malay Archipelago,
whiclin their habit, the dimensions of the polyps, and the small number of polyps
in each whorl, mach resemble Alcock’s species.© These are described in my mono-
graph on the “ Primnoida of the Siboga Expedition” 5 in the present note I can only
point out the more important diflerences hetween these species and this new species.

One of them, Culigorgic minuta, is distinguished by the much larger and less
numerous scales in the polyps ; the abaxial rows consist of only 5 seales each, against
7 in Aleock’s species ; and of the outer-lateral rows only one distal scale is left,
against 3 seales in Aleock’s specimen.  The operculum in C. minuta is a much
lower cone.

The other new species, C. simalis, very much resembles Alcock’s species; but
still 1t seems to me, so far as 1 can judge from the small material at my disposal of
both species, that they arve different. The differences are stated in the following
table :

Charaeters of Aleack’s Species. Charaeters of C. stmilis.
«. The polyps are arranged in whorls of @, The polyps are arranged in whorls of 3,
2. less often of 3. very rarely 2, on the thinner twigs ;
on the thicker branches the whorls
number 4, perhaps also 5 polyps.

! On the larger hranches fhree was the usual number.—J. A, T.
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Characters of Alcock’s Species. Characters of C., similis.

b. On 1 centimetre length of a twig 0. On 1 centimetre there are 7 or 8

there are 8 or 9 whorls of polyps. whorls.
¢. The length of the contracted polyps ¢ The length of the contracted polyps
is 0°75 mm. or less. is somewhat larger ; it varies gener-

ally between 075 and 0°81 mm.,
but sometimes rises to 1 mm.

I The distance between two whorls . This distance is somewhat less; it

¢ (
varies generally between 04 and varies between 0°3 and 0°5 mn.
09 mm.

e. In the polyps the abaxial rows consist e. The same number of scales is found
of 7 scales, the outer-lateral rows in the abaxial rows, bhut the outer-
of 3 scales only (2 distal scales and lateral rows are reduced to only
a basal, or perhaps 2 hasals). one distal scale.

/. Of the scales of cach abaxial row only /. Of each abaxial row the 5 proximal
two arc extended over the sides of scales are extended over the sides
the polyp; sometimes a third scale of the polyp and replace the missing
also shows a smaller lateral ex- outer-lateral scales.
tension.

The sum of these differences is, I think, of suflicient 1mportance to warrant
us in regarding Alcock’s species as different from Caligorgia similis. The two
species are, however, very closely allied.  The scales in the polyps and the ccenen-
chyma are of the same type.

C. indica differs from C. versluysi in the smaller number of scales on the
polyps. Bach abaxial row is formed by 7 scales only, against 10 or 11 in C.
versluysi, each outer lateral row by 3 scales against 5. The habit of the two is
the same, and it is not impossible that C. indica is only a variety of C. versluysi.”

Locality : Andamans; 270-45 fathoms.

Caligorgia dubia, n. sp.

A single fragment 7°9 ems. in height and 1°6 em. in width.

The branches arise in one plane from the opposite sides of the chief axis.  The
distance hetween the origing of the branches varies considerably, from 65 to
1375 ems.

The axis is slender (1 mm. in diameter at the hase, thread-like at the tips
of the lranches), flexible, almost cylindrical, and marked by longitudinal ridges.
It is horny in texture, shows concentric layers, and is abundantly impregnated
with lime. The colour is yellowish, darkev in the angles hetween the chief axis

and the branehes.



16

The general ccenenchyma of the stem and branches is thin and transparent,
and shows a layer of fat scale-like spienles; longer than broad, arranged with their
long axis parallel to the length of the branch.

The polyps are arranged in whorls of two or three, and may also occur singly
between the whorls, hut in no case are there more than three in a whorl. They
are long and slightly club-shaped, and their apices are always tmmed in towards
the stem or branch on which they stand. The polyp spicnles are flat, irregular
scales with many warty tubercles, and some of them have one of their edges toothed.
They are arranged in nine transverse and four longitndinal rows. There are two
rows on the abaxial surface and two, not so complete, on the lateral surfaces; the
axial surface is free from spienles. The spicules of the first three transverse
abaxial rows have spines on their free edges, and the same is tiue of those on the
first twolateral rows on each side.  The operculum forms a distinet sharp cone, and
consists of eight shghtly curved spear-shaped spicules.

The spicules of the general ceenenchyma, which form a complete covering for
the stem and branches, are long narrow flattish scales with the nuclens eccentric.
Their measnrements, length and breadth in millimetres, are :

0°85x0°175; 0°8x0°1; 0°7x0°17; 0:6x02; 0:6x0°'1; 0:25%0°07.

The polyp spicules are hroader than the above and more like fish scales.
Their measurements, maximnm length and breadth in millimetres, are :

04x02; 0°35x02; 0:3x0°25; 0°275x0°175.

The spicules of the abaxial and lateral rows, which have spines on their free
edges, have the following dimensions :—0'37 x 03 ; 0°33x0°3 ; 0-3x0°3.  The spear-
shaped opercular spicules average 0°6 mm. in length and 027 mm. in maximum
width.

Locality : Station 333; 6° 31" N., 79° 38’ 45” E. 401 fathoms.

Family Mericer.z.

Acanthogorgia aspera, Pourtales (= . spinosa, Ililes 7).
LParamuricea tndiea, n. sp.
Aeanthomuricea ramosa, n. g. et sp.

., spreata, n. sp.
Anthogorgia verailli, n. sp.
Culicogorgia tivestigatoris, n. g. et sp.

. rubrotineta, n. sp.
Placoyorgia indica, n. sp.

. orteitalis, n. sp.
dstrogorgic rubra, n. sp.
Aeamptogorgic bebryeoides, von Koch.
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Acamptogorgia bebrycoides, von Koch, var. robuste, n.
- circinm, n, sp.

Aeis spinose, n. sp.

Muricelle bengalensis, n, sp.

Acanthogorgia aspera, Pourtales (= A. spinosa, ITiles 7). Plate 1L fig. 2;
Plate V. fig. 15.

This species is represented by two heautiful specimens, 185 mm. and 120 mm.
in height.

The colony is branched in one plane, the hranches heing in some parts alter-
nate, in other parts quite irvegular. ~ The polyps are densely crowded on the stem and
branehes, giving each branch a bottle-hrush appearance. At the hase there is a
flat and thin dise of attachment. Very licht brown is the general colour, but the
polyps are almost white. In the larger specimen the axis has a hasal diameter of
over 1'5 mm., and is flattened in the plane of branching from a point a short
distance above the base. In the smaller specimen one surface is flattened and
marked by a hroad shallow gioove, while the opposite swiface is rounded. This
Hattening is not so marked in the hranches, and some of the terminal branches or
twigs are almost eylindrical.  The surface of the axis is marked hy a large number
of discontinuous longitudinal ridges.

The polyps are arranged all over the stem and hranches ; they ave long, up
to 6 mm. in height, with a basal diameter of about 15 mm. They are almost
cylindiical, with a tendency to expand slightly near the oral end. They stand at
right angles to the stem and branches, and are firm and rigid.

On the polyp body the spicules are arranged in eight rows, each showing sharp
projecting points formed by the free ends of the spicules. The spicules of each
row are arranged in pairs, each pair converging and forming an mverted V with
the apex directed towards the mouth of the polyp. The spicules of each V are
slightly curved outwards at the lower end, so that they pass over to, and interlace
with, the basal portions of the spicules of the adjacent V on each side. Towards
the apex of each row the spicules become slightly smaller, and then the row ends
usnally in three projecting overlapping spines, one markedly lager and stronger
than the other two. Thus the apex of the polyp is surrounded by a number of
points which project a considerable distance beyond the infolded tentaeles.

The spicules on the aboral surface of the infolded tentacles form a flat eight-
rayed operculum. Ou each tentacle they ave wmranged at first longitudinally in
the middle line with spicules on the sides at right angles to those in the middle,
then the median spicules fail and the side spicules form Vs which hecome
gradually shallower until the spicules lie transversely and alternate with one
another.

The ccenenchyma is thin, and is densely packed with spicules.  The spicules of
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the polyps are slender spindles, straight or eurved, and a few slightly flattened
forms. Al have spiny projections, which are very marked in some of the smallest.

The following measurements were taken of length and hreadth in millimetres :

1. General polyp spicules, 1x0°1;5 08 x 0093 0:6x0°05; 0'35x0°03.

2. Tentacnlar spicules, 018 x 0045 0-14 x0°0-4; 0°12x 0°0-L

3. Those that project at the apex, 16x009; 145x01; 14x0.12;

1-3x0°1; 1-2x0-1.

The spicules of the stem arve similar to those of the polyps exeept for their
smaller size.  Their measnrements are :

0:8x0°095; 0:8x0°08; 0°5x0°06; 0:35x009; 0:3x0°03.

Among the spicules, both of the polyp and of the general ecenencliyma, there
are some more irregular forms, with processes about 01 mm. in length, hearing
small spines.

We do not think that there is any vald distinction hetween . aspera,
Ponrtales, and A. spinosa, Hiles.

Loeality : Station 333; 6° 31" N., 79° 38" 45" K. ; 401 fathoms.

Previously recorded from Havana, and A, spinosa (ITiles) from Blanche Bay,
New Dritain.
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COMPARATIVE TADLE OF

Name. Branching. Cenenchyma. Verrucea.

AL spinosa, Hiles. Tu two planes at right angles,  Thin and fairly | Cylindrical, clongated, some-

One terminal polyp.

Fan-shaped in one plane,
with much anastomosis.

A, flabellumn, 1lick-

SO,

In one plane, anastomosis

A, dnermmts, Hed-
| present.

lund.

Few on one side, in one plane,

A. brevispina, Stu-
flexible.

der. '

A, breviflora, White- ' Few, alternate in one plane.

legge.

smooth.

Thin and rough,
beset with tuber-
culate warts,

Of medinum  thiek-
ness, finely granu-
lar under the lens,

Extremely thin,
axis visible
through, few
spicules longitud-
mally arranged.

what expanded at the sum-
mit, placed perpendicularly
to the stem, and thiekly
crowded on all sides.

Cylindrical, with  scarcely
visible projecting needles,
cight bands on the body of
calyx.

Spicules in eight rows eacl,
consisting of two sets of
converging spicules.  Eight
apical spines not projecting
beyond the operculum.

Somewhat constricted at mid-
dle ; with spicules arvanged
transversely at Dase, not
distinctly seriate, peripher-
ally at tip, surmounted at
the apex by a series of long
needle-like spicules.



SPECIES OF ACANTHOGORGIA.

Polyps.

Axis.

Long, with spicules | Horny, and brown

in eight longita-
dinal rows

arranged en
chevron, sSur-
rounnded at

sumnmit by eight
bundles of pro-

jecting  spines, |
each bundle
with  two or

three needles.

Small, cylindrical,
with slightly
projecting spines
at the free edge,
crowded on most

parts of the fla-

bellum, and
principally  in
plane  of fla-
bellum.

Cylindrical rising
at right angles,
arranged in
spirals.

Alternately on the
sides of the
hranches, at
right angles.

|
|

in colour.

Horuny, with a core
of bead-like cal-
careons bodies
in definite ‘
chambers; black |
in the older
parts, brown in
younger. ’

Spiculex.

In cwnenchyma,
mostly quadri-
radiate, but also
longish  spindles,
with small spines;
in polyps, spindles
bent at the lower

end, with small
spines.
Firmly locked

together and fused
irregular tuberen-
late foliaceous
clubsand branched
spindles; in an-
thocodiee slightly
bent spindles,
partly smooth,
partly tuberculate,
also dagger-shaped
forms ; alsoirregu-
lar foliaceous
spiculesbotliin the
anthocodie and
the ccenenchyma.

Horny, black- Slightly bent warty

brown; in twigs

yellow brown.

Yellow.
i
|
Horny, rather
brittle,blackish-

brown, tips of
branchlets |
yellowish-
brown.

or spiny spindles,
clubs irregularly
rounded or
branclhied at the
thick end.

|
Long spiny.

In cenenchyma
straight or curved
spicules, with few
blunt spines; in

polyps the hase
and sides lhave
curved  spindles,

with a few blunt
spines at ends, and
occasionally tuber-
cles in middle ;
the deep scated
forms are curved
or bent, smooth,
or nearly so, coro-
nal with long free
end smooth, and
basal  portion
strongly tubercu-
late, sunple and
bent or bifurcated.

Colour.

Dirty white.

White.

Yellow brown.

|
Cenenchyma and
polyps black.

Yellowish-white.

Notes.

Differs from A. mari-
cate in having
cight groups in-

stead  of  eight
single  projecting
spines,

Most nearly related
to «l. tnermas.

Near A. lnra, Wright ‘

and Studer,

" “This species may be |

distinguished from |
other species of the |

genus by the small
polyps and large
spicules” (White-
legge).
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Name,

. eeylonensis, Thoms=on
and 1Tenderson.

.. media, Thomson and
Nenderson.

Ao murivata, Verrill,

b aspera, Ponrtales.

. urmata, Verrill,

AL Tirtag Pourtales.

Dranching.

I'n one plane, hoth alter-
nate and opposite.

Irregular, but on  the
whole alternate, not in
one plane.

Flabellate, wain  stem
divides not far from
basc into several prin-
cipal brauches, which
diverge widely at first,
and then ascend nearly
vertically ; these give
off mumerous lateral
branches which diverge
nearly at right angles,
and repeat their own
arrangenient.

Flabelliform, few widely
divergent branches.

Irvegularly Dbranched,
somewhat in a plane,
branches occasionally
uniting.

Sub-tlabellate, ivvegularly
branching, Dranchlets
flattened and expanded
at tip.

(&)
Lo

COMPARATIVE TABLE OI

|
C'eenenchyma. |

Thin.

Of  medium  thickness,
with many projecting
spicules.

Thin, with a loose granu-
lar appearance, but no
projecting spines.

Thin, rough, with pro-
Jecting points.

Thin, filled with con- !
spicuous white spicules. |

Verruce.

P o =
Spicules in eight rows

en chevron.

Elongated, cylindrical, or
somewhat expanded at
the sumit, with about
cight very long, slen-
der, sharp, projecting
and diverging spicnles,
the projecting  part
being usually more
than % the length of
the calyx ; cight longi-
tudinal  ridges Ive-
quently  with  pro-
jecting ends near the
summit,

Elongated, slightly con-
stricted  towards the
summit, which is eon-
siderably expanded,
armed with eight
bundles of projecting
spicules, eight longi-
tudinal rows, with pro-
jecting  tips, mostly
towards the base and
on the ribs.

Elongate, often curved,
capitate or clavate, sur-
mounted by eight
groups of long diver-
gent sharp spicules,
with eight longitu-
dinal ridges, with an
irregular ~ chevroned
arrangement.

Lobed, spinous, with spi-
cules horizontal near
the base, and then in
cight vertical rows.
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SPECIES OF ACANTHOGORG TA—continued.

Polyps.

" In twos, threes, or
in loose spirals.

Opposite or spir-
| ally,butyounger
~ polyps interpo-
lated.

sides of the stem
and branches.

Distant on  stem,
more numerous
on the branch-
lets, irregularly
alternate, pro-
minent,

|

Axis.

Horny.

Horny, eham-
bered, brownish-
vellow in older,
yellow
younger parts.

Yellowish -brown,

in

strongly stri-

ated.

Alternately on two  Brownuish-yellow.

| Yellowish-brown,

|

Spicules.

Spindles and quadri-

radiate fornis.

Spindles with few
warts, tri- and
quadri-radiate
stars and  golf-
club forms, with
long shaft free,
and lead with
rough warts ; also
a few irregular
sex- and quinque-
radiate forms.

In cenenchyma,
small, rough,
irregular, and
rather large, very
roughly warted, or

spinulose fusiform

spicules, fre-
quently  curved.
In calyces, slender,
elongated, warty
fusiform spicules,

either straight or

curved.

In canenchyma,

acute fusiform
spicules, often S-
shaped, similar in
polyps.

In cwenenchyma,
white 1oungh
curved fusiform
spicules.

Colour.

Greyish-white.

Ash-grey.

Grey.

i

I

Similar to 4. ridley:
in mode of brancli-
ing and in the

arrangement  of
the polyps, but
like A. muricata,
Hiles, in the dis- |
position of the
spieules on the
calyces,

Closely related to
A, armate, but
differs in having
smaller
with longer
spicules, and in
form of cwnen-
chyma spicules;
and also differs
from A. aspera
in not being
hispid.

Studer doubts if
Hedlund’s A. as-

calyees, |

pere  should  be
referred to this |
species.




Name.

A verrilli] Studer.

A, longiflora,
and Studer.

l
l

Wright

\
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Branching.

Sparse hrancles arise at

right angles and then
run parallel to the stem.

Sparsely in one plane,

short  stem
into two  principal
branches. Apex occu-
pied by a polyp. |

dividing

A. ridleyt, Wright and | Branches on three sides,

Studer.

|
b,
¢ Studer.

A ramosissima, Wri
and Studer.

leea, Wright and

i
|
|
i
|

ght

Strongly

of which two on oppo- |
site sides most deve- l
loped. Tip of twigs
occupied hy a polyp |
and thickened.

Chietly on two sides in 1

irregular  alternating
series, forming angles |
of 70 to 90°.

and ensely

ramified, branches

fromthree sides; in two

opposite directions 5 in

one plane they are

stronger; angle of |
divergence 45° to 50" ;

bush-like.

COMPARATIVE TABLLE OF

Cornenchyma.

Thin.

Thin, transparent.

Thin aud transparent.

Thick, with spicules in

longitndinal series.

Thin and transparent.

With eight longitudinal

|

Verruce.

4-8 m:m. long, expanded '

at the summit, which

is surrounded by eight

bundles of projecting

spicules. #

With eight longitudinal

rows, each formed of
tworows of converging
spicules, from tips of
which eight bundles
of spicules project.

With eight longitudinal

rows, cyvlindrical, ex-
panded at end, ecight
projecting bundles,
each buudle consisting
of at most three spi-
cules.

rows, in each two rows
of ncedles converging,
the angle of converg-
ence becoming Llunter
near the tip, with a
periphieral ring of pro-

jecting spicules. Cylin-

drical, expanded at

end.

| Not in eight longitudinal

rows, eight hundles at
mouth.  Cylindrical, |
expanded at tip.



SPECILES OF ACANTNOGORGIA—-continued.

Avise in all direc-
tions, very
numerous,
especially  to-
wards the tips
of the brauches.

) At wide intervals
on stem and
branches in
alternating
series, at apices
two to four
crowded to-
gether ; arising
at right angles

. to the branches,

In short irregular
spirals of three ;
young  polyps
mterpolated be-
tween the more
mature ones.

On oppositesides ;
a third row may
occur, but one
side always free;
at distances of
2 to 2'5 mm.

On  stem  short

spiralsof threes; |

greatly crowded
at tip.

Axis.

Slender, tlexible,
liorny, brown.

flexible, i ellow-
ish-brown.

. llorny, fibrous,
soft, flexible,
and  somewhat
flattened in
branches,
brownish.

Horny, fibrous,
soft, flexible,

' plane of branch-
ing in stem.

Horny, fibrous,
brown, in
thinner parts
yellowish.

flattened in ‘

5D

Spicules.

In canenchyma
curved spindles or

spiny clubs.  In
verruce  curved

spindles.

|
Fibrous, horny in ' In c@nenchyma, | Yellowish,
branches, quite

long slightly bent
spindlez and rods
armed with small
widely separated
spines, placed
longitudinally
in twigs and
branches,  gener-
ally {runcated at
oneend. Inpolyp,
needle-like; in
calyx wall, blunt
at ends ; tentacles
withlongitudinally
placed spicules.

Cwnenchyma  spi-
cules placed
longitudinally,
curved spiny spin-
dles, with lateral
projections. In
calyces, spiny
spicules relatively
thick.

In coencuchyma,
thick longitudinal
series ; the edges
bear blunt tecth,
may be slightly
forked at an end.
Polyps with
peculiar forms
constricted at the
middle, and form-
ing diverging
angles at  ends.
Tentacle spicules
thin, with sharp
spines and
prickles, thick-
ened at one end.

In cenenchyma,
spindles with
sharp spines
lTongitudinally

placed. Inpolyps, '

sharp spindles,
at margin  tri-
radiate, chub-like.

Yellowish-white.

Notes,

Near 4. armata, Ver-

vill,butdistingnish- |
able by the smaller |
verruce and the

shapeof thespicules.

It diflers from A.

murteata, Verrill,

in the much shorter

spines  projecting

around the summit |
of the verrucie,

Like Acanthogorgic

(Blepharogoryia),
schrammi  (Duch. |
et Mich.). |



Name.

A. truncate, Studer.

A. horrida, Studer.

A, mwricata,

and Henderson.

Branched in one plave

Verrill,
var. indica, Thomson

Branching.

brauches arise at 45°

Branched in one plane.

Branches distant, from
two sides, arising at
right angles, then
rmnning parallel to the
main stem.

Very profuse, contined to

one plane,

A. australicnsis, Hent-  Branched more or less in

schel.

A. schramma, D.and M. | Flabellate,

one yplane; lateral
twigs at right angles to
main stem and larger

branches, to  which,
however, the longer
twigs soon  become
parallel.

reticulate,
much branched.

[

1
i

c

COMPARATIVE TADLE OF

C'cenenchyma.

; | Rugose.

Bristling with projecting

pomts,

Very thin.

Very thin, surrounding

six flat  Jongitudinal
canals,
Thin.

Verruei.

Cylindrical, 1-2 mm. in

height and 1-15 mun,
in diameter ; spicules

arranged  in  eight
groups.
Short, eylindrical or

2-53

Cylindrical

somewhat constricted
near the base. Beneath
the projecting spicules
around the oral open-
ing there 1s a collar of
transversely placed
spicules.

mm. in height,
with a basal diameter
of 09 mm., and a width
of 1'1-1'2 mm. at the
crown ; there are eight |
projecting spicules at
the free end.

to cup-

shaped ; uppermost

peripheral spicules of ‘
verrucie are in vight |
groups, each with two

projecting spines.

Cylindrical, slightly elon-

gated, somewhat nar-
rower at the base ; with
5-10 very long project-
ing spines,
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SPECIES OF ACANTHOGORGIA—-continued.

|

Polyps.

Oceur in spirals

around the
branches.
In short spirals

over the whole
ccenenchyma, so
that the latter is
almost hidden.

Densely crowded

all round the

stem and

branches,
Irregularly  dis-

posed ; crowded
at the tips of the
branches, more
distant below ;
no true operen-
Ium, butspicules
on base of ten-
tacles.

Altcrnate.

Axis,

Horny,  flexible,

vellowish-hrown.

Thin, flexible.

Dark brown,
fading to light
vellow in the
younger parts ;
covered  with
close-set furrows
at the base,

Horny, brown or
yellow grey,
approaching
white in twigs.

. Very black.

Spicules.

(«) Canenchyma-
spindles some-
times club-shaped.

() Verruca—bent
spindles ; those at
the apex are long
and bent at the
base, covered with
spines, which are
often Lranched.

() Tentacles— short
spiny spindles
arranged  trans-
versely.

(1) Verrnew —spiny
spindles  feebly
bent.

(/) Cenenchyma—
(I) ramitied,
plate-like,  with
numerous  sharp
spines ; (2) spiny
spindles curved or
forked.

(1) Ceenenchyma—
(«) simple, some-
what curved spin-
dles, with few
small warts 0-39
mm. in length ;
(b) spindles with
strong lateral out-
growths leading to

X- and H-shaped |

forms 011 mm. in
length.

(2) Verrucaw — sim-
ple spindles.

(3) Tentacle base—
small; curved, flat,
irregular, 0°12 muu.
in length.

Colour.

Brown.

White.

White.

Notes.

The spicules of the

coenenchyma recall
those of Paramu- |
riced.

Closely  resembles
bhoth A, spinosa,
Hiles, and A4.

muricata, Verrill,
but ditfering from
the latter in
polyps and spicules.

Near d. ridleyi,
Wright and
Studer,



Nanie.

AL grayi, Johuson.

AL harsuta, Gray.

L jolosond, Studer.

o8

Branching.

Dichotomous, in  one
plane, no anastomnosis.

[rregular, tendency to
grow in one planc.

Branches nearly in the
same plane. |

COMPARATIVE TABLE OTF

Cunenchyma. Verruew.
Bell-shaped, constricted
at base.

Sessile, eylindrieal, very
small; spicules
arranged  longitudin-
ally.

Bell-shaped ;  spicules
overlap in indefinite
rows.
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SPECIES OF ACANTHOGORGIA—continued.

Polyps. Axis. | Spicules. Colour. Notes,
Seattercd on Blackish-brown, (¢) Four Tnanched Pale violet.
both sides of basal rays in one
branches. plane, with a long

spine  projecting
beyond the ceenen-
chyma (spine 0018
mm. long, pro-
cesses 0°012 nm.
long).

(b)) simple bent
spiny spindles
0021 mm. long.

Irregularly seat- Pale brown, very | («) Cemenehyma— Dark hrown.
tered. There is slender. fusiform, slightly
a definite oper- bent.

enlum of eight |
pairs of spieules. '

(b)) Verrem — those
at apex—Dhasal por-
tion  genieulate,
flattened and very
rough, often

branched.
Distant. There is Similar to those of
no definite Ao grayr, Imt the
operculum. large spicules are

| . not Dbranehed at
the base.
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Paramuricea indica, n. sp. Plate I1L fig. 3: Plate IX. fig. 20.

o

This gpecies is represented by a single specimen, which consists of two stalks
rising from a tubular basal portion.  The stalks are simple, except that one gives
off a hranch at right angles which terminates in a slight club-shaped ending formed
hy three diverging polyps.

The axis, dark brown on the outside, with a lighter core, is about 1 mm. in
diameter at the base. It is purely horny, showing no trace of effervescence when
treated with acid.  The verrucee arise from three surfaces of the stem, and are so
arranged that the verrucwe of one row alternate with those of the other rows.  They
are bluntly conical in shape, and have their spicules irregularly arranged.

The polyps are almost completely retracted, hut in several cases the tentacles
form a dome-shaped projection above the mouth of the calyx. The tentacles are
well protected by spicules wrranged as a crown with points. There are three to
four rows on the crown.  The lower portion of the polyps contain ova and
embryos.

The single hranch and the two stems end in blunt points round which three
divergently projecting polyps are arranged.

The surtace of the whole specimen is rouch, with projecting spicules.

The following measurements were taken of the length and breadth of the
spicules in millimetres :

1. Spindles, either straight or curved, with prominent rough warts, 0°6x0°1 ;

0°5x0°12;5 041x0°12; 0°35x0°08; 0°3x0°06.

2. Tri-, quadri-, and sex-radiate forms :

Trivadiate, 0°4x0°2; 0:3x0°2; 025%x0°2.
Quadriradiate, 0°4x0°15; 0°4x0°3; 0°35x0°17; 0'25%x0°15.
Sexradiate, 0°45x0°18; 0°3x0°2; 0°3x0°12.

3. hregular forms, many of which may he regarded as spindles, with a foliar

expansion on one side :

06 mm. in length with foliar expansion length by breadth in mm. 0°12x0°12.

0°5 mu. ) . . ., . 0°16x0°08.
0°5 mn, .. . ., . . 0°14x0°07.
0°3 mu. . - ., . 014 x0°00.

This species is nearest P. aquatorialis, hut the anthocodial armature is much
less elahorate, and the spicules differ in detail.
Locality : Andamans; 265 fathoms.
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Acanthomuricea ramosa, n. ¢. et sp.  Plate V. figs. 1, 4, and 8 ;

Plate IX. fig. 5.

This new genus is established for two interesting specimens in which the axis
is horny, solid in the older parts, but hollow and very soft in the younger portions.
The colouy is branched in one plane, bnt small twigs may arise at right angles to
the plane of branching. The branching is irregular, but often alternate  The
ceenenchyma is thin, like rough bark, with imbricating scales.  The verrucie occur
on all sides of the axis, either closely or at moderate intervals, usually leaving the
dorsal surface free in the older portions of the stem and branches. The tentacular
portion of the retracted polyp forms a prominent conical operculum. The verruca
are prominent, upright, almost eylindrical, with the spicules arranged in rows (some-
times slightly irregular) ending in eight points. The spicules of the verruca are
irregular plates with a projecting spine, irregular discs with divaricate edges, elon-
gated forms with broad bases, and a few irregularly branched rods. Those of the
general ccenenchyma are inregular dises, flat hars, and spindles with a large foliaceous
expansion about the middle of one side.

This genus seems to be related to Placogorgice, but differs from it in the
thinness of the ccenenchyma, in the size of the verrucee, and in the tentacular
operculum.

Movre detaaled Description.

The genus is represented by a large greyish-black, upright, fan-shaped colony,
27 ems. in height, with a maximnm width of 23 ems.

The base consists of a flat spreading stolon-like portion which surrounds a
fragment of Plewrocorallinm. Almost at its origin the main stem gives oft a
branch at right angles. The branehing is in one plane, and for the most part
roughly alternate, though this is broken through, either by two branches alternating
with one, or by an approximation to the dichotomous type. At the tip of a
branch there are two or three verrucee.

The thin basal portion is remarkable in having single polyps scattered over its
surface, and in giving oft a small branch from the under surface which lies in
the same plane as the main colony, but has its apex directed in the opposite
direction.

The axis ix horny, 5775 mm. in diameter near the hase. It is solid in the
lower part, but soon becomes hollow. At first the central tnuheis of small diameter,
but it gradnally increases in size till in the younger branches and twigs the walls
beeome so thin that a slight touch compresses the tube and puts the walls in
eontact with one another. The axis is easily broken, and has its suwrface, at
least in the main stem and branches, marked by a number of longitudinal

striations.
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The verrues are prominent, almost eylindrical, at right angles to the surface,
about 2°3 mm. in height, with a bhasal diameter of 1'5 mm. The wall of the
verruca s composed of seale-like spicules arranged in rows and furnished with
blunt projecting points.  The tips of the rows form eight points encircling the
base of the tentaenlar operculum.

The anthocodize are not capable of complete retraction ; the tentacular part
when in rest lies on the top of the verrnea and forms a conical operculum.  The
spicules are arranged in a crown and points. The crown consists of a ring of
transverse spindles three deep; each point forms a triangle, the sides of which are
formed by two large spienles with the hasal ends diverging in golf-club fashion
and resting on a spicule shaped like an inverted U.  In nearly all the points there
is a third spicule in close connection with the sides of the triangle.

The general ceenenchyma is thin and practically composed of large hrregular
imbricating scales.  In the younger parts of the branches the ecenenchyma spicules
are somewhat longer and less scale-like.

The spicules of the anthocodize arve spindles, straight or curved, with spiny
projections.  They vary in length from 02 to 0°8 mm., and in width from 0°03 to
006 mm.

The spicules of the verrucie are irregularly shaped plates with a projecting
spine, nregular dises whose surtace is covered by papillic and whose edges are
divided into branched protuberances, elongated triangles with hroad bases which
are divided into several branched prominences, and a few irregularly branched
rods.  The following measurements were taken of length and breadth in
millimetres :

1. Plates, 0°95x0°6; 0°8x0°5; 0°75x0°4; 0°7x0°3.
2. Dises, 07x0°6; 0'5x0°35; 0°5x0°3.
Elongated triangles, 0°7x0°5; 0°6x0°25; 0'5x0°3.
4. Rods, 0°6x0°17; 0°5x0°11.
The spicules of the general cenenchyma arve flat bars, irregular dises, and

oo

spindles with a large foliar expansion on one side.  All are covered by rough warty
paptllee.  Their measurements, taken as above, are as follows :
1. Flat bars, 00.8x0°25; 0°7x02; 006x02; 04x0°1.
2. DLiregular dises, 0°6x0°4 ;5 0°4x0°26; 0:4x0°2; 0°3x0°25.
3. Spindles, 077 x0°12 across the arm, and 0°3 across the foliar expansion.
0°6x0-1L ’s ™ 0°25 o0 99
0°4x0°1 " ' 0z s 5
Locality : Station 284 ; 7° 55" N., 81° 47’ Ii.; 506 fathoms.
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Acanthomuricea spicata, n. sp. Plate IX. fig. 12

A small complete colony 55 mm. in height, greyish-white in colour.

The branching is mainly iu one plane, but small twigs with two or three
polyps avise at right angles to this plane chiefly from the main stem. The
branches arise alternately at wide intervals, There is a flat spreading basal
attachment.

The axis is horny, cylindrical, and marked by longitudinal strize. Its hasal
diameter is 1 mm.

The verrncze are crowded, and ocenr all over the stem and branches
without any obvious arrangement. On one branch they leave a have strip along
one side, and bare patches are seen lere and there on the stem. There ave
clusters of verruere at the origins of small hranches, and there are always two
divergent verrucse at the tips. The polyps are long, 27 mu. in height even in
the partially retracted condition. On the lofty conical anthocodize the spicules
are arranged in a crown with long points.  The crown consists of four to five rows
of small transverse spicules ; each point has three spicules, two converging and one
1 close connection.  On the ahoral surface of the tentacles there is a narvow hand
of longitudinally arvanged spicules, and there are smaller forms closely packed on
the sides and directed towards the hases of the pinnules.

The verrucae are from 1-8 to 22 mm. in height and formed of broad spicules,
the upper ends of which project slightly and produce a rugged smface.

The rough bark-like ceenenchyma is formed of one layer of rough scales—like
ctenoid fish seales—which are dovetailed into one another.

The spicules of the verrucas and of the anthocodize consist of plates with a spine,
nregular dises, elongated triangles with broad bases, rods, spindles, and  golt-club
forms. Al are covered by warty protuberances. The following measurements
were taken of length and breadth in millimetres :

1. Plates, 1'0x0°45; 0°9x0°4.

2. Discs, 0°85%0°55; 0°7x0°35.
Triangles, 0°9x0°4; 0°8x0°3.
Rods, 0'6x0°1; 0:5x0°06; 0:3x0°05.
Spindles, 0°9x0°09; 04 x0°06.

6. Golf-club forms, 1-1x0°12; 0°9%x0°1.

The spicules of the ceenenchyma are spindles with lavee expansions (sometimes
foliar) on one side, mregular dises, and somewhat flattened hars.  Their measure-
ments are : ‘

o= 88

1. Spindles, 1:0%x0 2; 0:8x0-2.

Foliar expansion of spindles, 0°4x0°12; 02x0°23.
2. Dises, 06x04; 0:6x0°35; 0°4x0°4.
3. Bars, 0°5%x0°19; 0'45x0°175.
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They are all covered by very rongli warty protuberances.
Locality : Station 333; 6° 517 N., 79° 38" 45" E.: 401 fathoms.

Anthogorgia verrilli, 1. sp.

A complete whitish colony, 140 mm. high and 30 mm. broad, attached hy a
flat expansion to a small fragment of rock.

A slightly sinuwons main stem gives off hranches irregularly in one plane.
The first Inanch arises at a distance of 70 mm. from the base, and a
second alternating with it 5 mm. higher. For 30 mm. the stem is hare, and
then come fonr branches, hregularly disposed, two on cach side.  After another
15 mm. of bare stem there are other two alternate hranches.  The hranches
arlse at angles varying from 30°-90°.  Some of the primary branches hear
secondaries.

The axis is hrown at the base, golden yellow in the branches. Its texture
18 very soft.

The verruce are few and scattered. A typical example is 225 mm. high,
L mm. i diameter. It consists of a eylindrical hody on which the spicules are
nregularly disposed.  The body is surmounted hy an overlapping dome-like oper-
culum, consisting of erown and points.  The crown spicnles are wrranged i two
(or three) transverse rows ; the sharp points consist of eight pairs of spicules which
converge 80 as to enclose very small apical angles, sometimes with a smaller spicule
between them.

The polyps are completely retractile within the verucw, the tentacles heing
mfolded.  On the aboral surface of the tentacles the spicules are arranged in two
converging longitudinal rows,

The ceenenchyma is fairly thick, with large transparvent spicules irregularly
arranged, and m some cases visible to the naked eye.

The spicules are straight or cuvved spindles densely covered with warts, blunt
or tapering at the ends.  The following measnrements were taken of length and
breadth in millimetres :

Ceenenchyma spieules, 1'8x0°175;5 1'5x0°2; 1°3x0°15.
Tentacle spicules, 0°2x0°02; 0°175x0°015; 0°15%x0°02.

Vernll's diagnosis of the genus . duthogorgic, so far as it iz known to us, is
somewhat vague. Tt reads as follows :

“Colony Dbranched with slender elongated branches: polyp calyees strongly
projected, of a tubular form. with an cight-rayed operenlum consisting of a thin
ectoderm in which long spindles are embedded at various angles.  Ceenenchyma
thin, with large warty spindles.”

Ax it seems possible to include our specimen in the genus duthogorgia we
have done so, rather than add to the alveady long list.
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As Studer’s Anthogorgia japonica has only a tentacular operculum, we do
vot think that it should have been referred to Verrill's genas.
Locality : Andamans ; 270-45 fathoms.

Calicogorgia investigatoris, n. g. et sp. Plate IX. fig. 10.

It is not without much hesitation that we have established this new genus,
The specimens on which it is based are diftficult to deal with, and they seem to
belong to two specics.  In the form of the calyces and in the nature of the spicules
they approach dnthogorgia, somewhat vaguely defined by Verrill; hut in the
arrangement of the spicules on the verrues and in the nature of the operculum
they are quite distinct. In some respects they suggest Muricella, hut they are
separated by the nature of the spicules and the size of the polyps. We have there-
fore referred them to a new genus, Calicogorgia, probably related to Anthogorgia ;
the principal differences hetween the two genera are stated in the following table :

Anthogorgia, Verrill. Calicogorgia, n. g.
Verrucee arranged in spirals, Verrucee lateral, with occasionally one or

two on the other surfaces.
Operculum composed of spicules em- Opercular spicules distinctly arranged

bedded at various angles. in a crown and points.
Spicules on the verruce irregnlarly Spicules on the verrucee arranged in
arranged. eight bands, each of two rows.
Operculum may be inside the margin of Operculum forms a dome on the tip of
the calyx. the calyx.

The following diagnosis of Calicogorgic may be given :

Colony hranched in one plane, with polyps arranged principally on the lateral
surfaces of the branches.  Branching irrecular, hut approximately alternate.
Verrucze prominent with spicules in eight bands and with a toothed margin.
Operculum a prominent cone, consisting of a crown and points.  Spicules of the
ccenenchyma and of the verrnce are warty spindles either straight or curved.

Movre detailed desciiption of C. investigatoris.

A greyish-white colony, with a faint tinge of pink, 97 mm. in height and over
100 mm. in width. A specimen in the littoral collection is 235 mm. in height,
205 in width, with an axis 3°5 mm. in diameter near the bhase.

The colony is branched in one plane. At a distance of 14 mm. from the base,
the main stem divides into two principal branches which give rise to the secondary
branches and twigs, the secondaries arising in a roughly alternate manncr. The
verrucze are arranged on the younger branches in a single linear series on the two
lateral edges, but heve and there, especially on the older hranches, they are present

9
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on the other two surfaces.  The tips of the twigs and hranches are occupied hy
two divergent verruce with a small interval between them.  There is a tlat spread-
g basal attachment.

The axis is altocether horny, dark Irown in colour, hollow in the younger
parts. It s marked superficially by a peculiar network with pits i the
meshies.

The polyps are long, 4 mm. in height, even in a somewhat retracted condition.
Ova are abundant, and are arranged in a loose necklace on the mesenteric hands.
The non-retractile portions of the polyps are wider than the apicex of the verme,
and stand out like domes.  The spicules on the anthocodize are arranged in a crown
and points; the crown consists of 3-5 (usually 4) rows of slightly curved warty
spindles ; each point is triangular in form, and consists of one basal spicule
and three pairs of converging spicules, of which the two outer pairs reach
to about the same level. At the apex of the triangle there are some minnte
spicules.

On the ahoral surface of the tentacles there is a hand of longitudinally
arranged small spindles, with a few arranged transversely.

The verrucse are conical in shape with a broad base, and are slightly Hattened
in the plane of branching. The spicules are arranged in eight bands, each of which
consists of two rows of converging spicules. The points of the bands project a
little at the top of the verruea. The verrucee vary in length from 1:9-3 mm., and
lave a basal diameter of slightly over 2 mm.

The general ceenenchyma is thin, and allows the dark hrown axis to shine
faintly through the coating of long spindles,

The spicules of the polyps and verruce ave spindles, straight or slightly enrved,
covered by warty protuberances.  Several of the smaller forms have sharper spine-
like processes.  The following measurements were taken of length and breadth in
millimetres :

1'dx0°18; 1'2x022; 0°7x0°15; 04x003; 0°16x0°04.

The spicules of the cenenchyma are shorter and thicker warty spindles.

Their dimensions are :
09x016; 08x0'12; 026x0°06; 0°16x0°05.
Locality : Station 2465 11° 147 30" N, 74° 577 15" E.; 68-148 fathoms.

Calicogorgia rubrotincta, n. sp. Plate 1X. fig. 9.

This species is represented by two complete reddish colonies, 139 and 96 mm.
in height, 88 and G4 mm. in maximum breadth.

The main stem rises from a flattened hasal portion.  The axis is dark hrown,
evlindrical, with a diameter of fully [ mm. It shows no effervescence when treated
with acid, and is formed of layers of dark hrown horny fibres with a core of a



lighter colour.  Towards the tip of the main stem and of the hranches it hecomes
very tlexible and thread-like.

The stew, after giving off a hranch, divides into two prineipal portions, one of
which predominates.  The secondary branches arise from all sides of the main
branch, thus giving a somewhat bush-like appearance to the colony.

The verrucee are prominent blunt cones, and arise perpendicularly. They arc
arranged alternately on the lateral faces of the stem and hranches; hut here and
there this arrangement is disturhed by the occurrence of a few on one of the other
faces.

The spicules in the verrem project slightly. On the tentacles there are
colonrless spindles arranged longitudinally, and there is a hasal collaret formed of
one or two rows placed transversely.

The spicules of the general ccenenchyma are of two types.

L. There are large spindles, either straight or curved, covered with rough
warts.  They vary considerably in size, and may be simiple or forked at one end.
Their dimensions, length by Ireadth in millimetres, are :

34x035; 2x033; 122%0°3; 0°9x0°175.

They are dark red, light pink, or colourless.

2. There are smaller spindles, cither straight or curved, with fewer and
simpler warts.  These are usually colomrless, hut may he pink or light red. They
vary in length from 0°2-0°5 mm. and in hreadth from 0:03-0°1 mm.

The two sets of spicules shade into one another, and intermediate stages wre
not infrequent.

Locality : Bay of Bengal ; 88 fathoms.

Placogorgia indica, n. sp.

An incomplete specimen of a light brown colour, 120 mm. in height.

The branching is on the whole in one plane, but a stump is seen near the
lower end of the stem which rises at right angles to the plane of hranching. The
branches are irregular, five rising from one side and three from the other. The
larger branches give off smaller Lranches, repeating the same arrangement. The
basal portion is wanting.

The axis is horny, dark brown in colour, with a lighter core which exhihits no
sign of eflerveseence when treated with acid. It is somewhat oval in section, and
has its surface marked by discontinuous longitudinal ridges. In the younger
portions it is light yelow and soft.

The verrucwe are arranged on three sides of the stem and branches, leaving
one surface entirely free throughout the whole length. They are short and
truncate (about 05 mm. in height), and Lave a number of projecting points round
the apex.
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In the wall of the verrca the spienles are arranged longitudinally, and many
have a hroad end formed of two diverging processes.

In the anthocodie the spicules are arranged in a crown and points.  The
crown consists of fowr rows of spicules, the triangular points consist of two con-
verging spicules, sometimes with one in between, with the apices directed towards
the base of the tentacles.

The spicules of the polyps and verrucee are (1) gimple spindles, straight or
curved 1 (2) spindles with a foliar expansion on one side; and (3) spindles or elubs
with a branched foliar expansion at one end.

They are all covered by rough warty protuberances. The following measure-
ments were taken of length and breadth in millimetres :

1. Spindles, 1-2x0°2; 1'0x02; 0°8x0°12; 0-4x0°09; 0-4x0-05.

2. Spindles with foliar expansion on the sides, 09x0°2, with foliar expan-

sion 0°2x0°2; 07 x0°13, with foliar expansion 0°2x0°12; 0°5x0°12; with

foliar expansion 0:2x0-2,
3. Spindles or clubs, 1°0x0°3; 0:8x04; 0:5x0°3; 04x0°36 in maximum
diameter.

The spicules of the stem are spindles either curved or straight, with many
rough warts, and often divided at the ends.  Their dimensions are :

1:1x0°15; 0°7x0°15; 0°5x0°L; 04x0°04.
Locality : Andamans; 270-45 fathoms.

Placogorgia orientalis, 1. sp.

An mmcomplete specimen, 83 mm. in height.  There is a slightly conical basal
attachment, from which the main axis arises.  The branches lie in one plane, and
artse irregularly, in some parts alternate, in other parts not.  The axis is horny, oval
m section, and dark hrown in colour, with a lighter core in the younger hranches.

The verruee are mranged in a linear series, on each lateral edge of the stem
and branches, those of the one series alternating with those of the other. There
are always two at the tip of a twie. The anthocodie can he retracted within the
verruca margin. - The anthocodial spicales are arranged in a crown and points ;
the narrow crown consists of four transverse rows; each triangular point consists
of two spicules diverging slichtly towards their base and of one or two others
alongside of them.

The verrnese ave short and conical, almost alternate, 1 mm. in height, slightly
truncated at the tip.  Their wall is formed of scale-like spicules, with those in the
upper row slightly more spindle-shaped.  They show cousiderable diversity as
regards the size and shape of the spicules, but these are always similar to those of
the general ceenenchyma at the same place.  They can close in so as almost to
hide the completely retracted anthocodize.
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The general ccenenchyma is thin, and is practically composed of imbricating
scale-like spicules.  On some parts of the stem and Iranches they are more spindle-
shaped.  In most parts the axis shines through the ceenenehyma, bnt towards tlie
tips of the branches this transparency diminishes and finally disappears.

The spienles are oval seales, spindles either thick or slender, irregnlar scales,
very irregularly hranched spindles, and club-shaped forms with much hranehed folia.

This species ditfers from 1. atlantice in having more prominent and less
crowded verrucee, and also in the details of the spiculation.

Locality : Andamans; 270-45 fathoms.

Astrogorgia rubra, n. sp. Plate V. fig. 10.

A portion of a reddish eolony, 65 mm. in height. It consists of a main axis,
from which two branches arise.  The larger branch arises at a distance of 30 mum.
from the base, is 50 mm. in length, and hears a secondary branch.

The axis is horny, spivally twisted, chambered, and hrownish in colonr, with
a white core.

The polyps ave completely retractile within dome-shaped verrnese. On the
smaller branches the verrucse are disposed 1 a regularly alternate manuer; on the
larger branches they are almost opposite, and the spiral twisting of the axis makes
it appear as if the verrucwe oecrired on all the four sides. The bare part of the
stem on each side is ocenpied by a longitudinal groove, spirally twisted.

The venmewe are prominent and dome-shaped when the polyps are completely
retracted, hut trancated cones when the polyps are partially retracted. The apical
margin of the verruea is marked by eight points, and there are eight opercular
parts, each composed of a few large spicules. ;

The ceenenchyma is fairly thick, and has a granular appearance due to the
arrangement of the spicules. They are all of a pink eolour, somewhat diverse in
shape, and arranged in two layers. The inner layer is composed of (1) long thin
warty spindles disposed longitudinally, and varying in length from 0°3-0-4 mm.,
and in width from 0:015-0°002 mm. ; and (2) of short, thick, slightly warty blunt
spindles, from 0°2 mm. to 0°25 mm. in length, and from 0°04 mni. to 005 mui. in
width.

The outer layer is composed of (1) small warty clubs, on an average 0°08
mm. - length by 093 mm. in width; and (2) irvegular double clubs placed
perpendicularly to the surface, abont 0°08 mm. in length hy 0:04 mm. in width.

On the tentacles there are longitudinal rows of short, thin, shghtly warty
spindles, whieh vary in length from 0:09-0°1 mm., and in width from 0:008-0°01 mm.

Locality : Station 218; 6° 55" ¢” N., 72" 55" L. ; 210 fathoms.
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Acamptogorgia bebrycoides, von Koch. Plate VI. figs. 4 and 5.
[ = Muricea bebrycoides, von Koch (1887), p. 52.]

The eolony is branched in one plane, with frequent anastomosis. There is a
slightly conical Dasal attachment, with a flat, spreading margin,  The main stem
divides into two principal branches at a point 45 mm. from the base, and these
give off branches from the two opposite sides in a very irregular manner.  Between
the origins of the larger secondaries smaller twigs or branches arise which do not
wsually divide, ut only hear polyps.  The Dranching is eontinued till Lranches
of the fifth order are reached.

The axis is horny, and somewhat oval in section.

The polyps are arranged irregularly, chiefly on three sides, most abundantly
on the lateral surfaces. The infolded tentaeles form a fairly high spiculate oper-
eulum which rests on the top of the verrueca. The anthocodial spicules are
arranged in a crown and points; the crown consists of 2-3 rows of transverse
spieules 3 the points have two pairs of converging spicules at the hase, and from
the tip of these several ran longitudinally upwards.

The verrucee ave high, almost cylindrical, slightly smaller in diameter at the
tip.  They arve formed of spieules identieal with those of the general cecenenehiyma,
and have a height of 1-75 mmn.

The general ecenenchyma is fairly thick, and has a peeuliar appearance, due
to the projecting globular-like ends of the spieules.

The spicules are of three types: (1) warty spindles, either straight or curved ;
(2) irregular branched spindles. with large flat foliar expansions, somewhat re-
sembling the  Blattkeulen ” of Plexcura; and (3) a few irregnlar quadriradiate
forms. The following measurements were taken of length and breadth in
millimetres :

Spindles, 0°5x0°06; 0°4x006; 02x0°02.
Liregular forms, 0°25%0°2; 0:2x0°175; 0°12x0°11.

The foliav expansions are very irregular, appearing in some cases to he the
expanded Dranches of the main spindle, in other cases eonsisting of several branches
fused together.  They may be nearly smooth at the edges, or produced iuto a
number of spines.  The last type presents a very peculiar appearance, with rough
tubercles on the simple branches and stem, with warty protuberances and irregular
ridges on the foliar expausions.

Locality : Station 2465 11° 147 13" N., 74° 57 15" E.; 68-148 fathoms.

Previously recorded from the Mediterrancan and the Azores.
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Acamptogorgia bebrycoides, von IKoch, var. robusta, n. Plate IT1.
figs. 7 and 8.

The colony is branched in one plane, most of the branches heing given off
at one side. The tips of the twigs are somewhat club-shaped, and occupied by
three polyps. The general ccenenchyma is rough in appearance. There is no
trace of a basal attachment.

The axis is horny, yellowish in colour, and marked by a number of longi-
tudinal striee.  The centre is composed of chambers separated from one another by
transverse walls, and containing a whitish substance which gives little or no trace
of effervescence when treated with acid.  The cavity is not quite central, but lies
sometimes nearer one side, sometimes nearer the other.

The polyps occur all over the surface of the main stem or branch. The
verrucee are almost cyhindrieal, but somewhat squat, 1'5 mm. in height, with
a basal diameter of 1-3-1'7 mm. A number of spines project round the
apex.

The retracted anthocodize hear an almost hidden low conical cight-rayed
operculum, which is formed by the infolded tentacles. The spicules on the
anthocodize are arranged in a crown and points ; the crown consists of 2-3 trans-
verse rows; the points have thelr spicules en chevron, with a number of short,
curved spicules at the base of each triangle.

The ccenenchyma is thick, and has an arenaceous appearance.

The spicules of the anthocodize are spindles, straight or curved, and covered
by warty projections. Several arve thickened at one end, and present a club-
shaped appearance. The following nieasurements were taken of length and
breadth in millimetres :

06x01; 045x004; 02x0°03; 0'15x0°02.

The spicules of the general ccenenchyma and of the verruese are (1) spindles,
straight or eurved, with warty projections, or with large, thorn-like projections
covered by warts; (2) indipient quadriradiate forms; and (3) irregular forms,
with two or three rays at one end. Their dimensions, taken as above, are :

1. Spindles, 0°6x0°046; 0:5x0°04; 045x0°04.
2. Quadriradiate forms, 0°4x0°25; 0°3x0°2.
3. Irregular forms, 0'4x0°2; 0'3x0°2.
The last kind of spicule is extremely irregular ; some seem to be almost flat,

with large processes extending from the edges; others seem to be plates, with
spines projecting from them.
Locality : Station 333 ; 6° 31" N., 79° 38" 45" E.; 401 fathoms.



Name.

Aeamptogorgia fru-
ticosa, Ciermanos.

A, acanthostoma,

Germanos,

AL horride, Uickson,

A.tubercwluta,Hiles.

AL spinosn, Tliles.

AL arbusewla, Gray !

MS. (Wright and
Studer).

Branching,

Tree-like, in various
planes, angles 40’ -
60", Two terminal
INJ]_\'])S.

Few Dranches, tree-
like, in one plane,
stemm and Dranches
of almost the sane
thickness, eylindri-

=R
cal, Dbraneh angle
3 5O -1
GU“—§-30, twig angle
58°-70".
I
|
Not in one plane,
nearly at  right
angles, apparently
dichotomous.

Few branches in one
plane.  Two ter-
minal
placed polyps.

arise  at
angles of from 60~
907, Two oppousite
polyps at tips,

| Branches

Jranched  in one
plane, branches
thickened at the

ends and forming
an angle of 145°-50°
with the stem.

AL alternans, Wright | Slightly  branched

and Studer,

from  two opposite
sides, angle  of

bianches
towards

terminal
" thickened
. the apex.

laterally

.

branching 70°-80°, |

~1

Ceenenchyma.

FFairly thick, very
rough, with spie-
ular warts, large
rough  spicules,
very coherent.

Thin.

Thin, and bristling
with spines.

Tlhin,
“Tumpy,” owing
to projecting fol-
iar expansions of
the spicules.

Fairly thick,
very rough.

1
1

COMPARATIVE TABLE O

Verrucee,

Cvylindrical or wart-
like, spirally ar-
ranged, very
thiekly distri-
buted, sometimes
in groups of three
to five.

|
Cylindrieal ortrun-

\

cate, conical, spir-
ally arranged,
with eight spiues
projecting  very
much at the aper-
ture.

Not prominent, but
surrounded by a
crown of spines.

rougl, Low, eylindrical.

and  Cylindrieal,

Polyps.

Swall, (nite retract-

| ile, mouth circular

with a  frieze of
parallel spines slop-
ing inwards,

White, quite retract-
ile,with high conical
operculumof sixteen
spicules in pairs on
the tentacles, each

like alongbuot; also -
. small spindles, rods, '

ete., on the tentacles.

Closely  placed on
three sides of the
stemr and hranches
leaving the Dack
free ; with low eoni-

. cal operculum.

Chiefly on the sides
of the Lranches at
intervals of 2 mm. ;
with  low conieal
operculun,

Rather thick and  Inshapeeylindrical | In spirals of three at
rough. orbluntly conical. | intervals of 1-1°4
| mm.,, Dbut closely

Thick and rough.

Blunt, conieal.

packed at apices;

operculum forms a
low cone.

Sparsely seattered on
the  stem, more
thickly on  the
branclies, erowded
atapices;operculun
low and conical.




SPECIES OF ACAMPTOGORGIA.

Axis.

Horny, yellow brown
to yellow, glisten-

ing,  longitudinal
strie,  rigid  to
flexible.

Rigid, horny, yellow,

with white core,
quite  translncent,
chambered,  rigid

except in twigs.

|

i
Horny, Dlack or
brown, with core
divided into chaw-
bers Dy vertical
partitions.

Horny, brown in
older parts, white
at the apices.

Horny, brown, with
the central core
divided into cham-
bers.

Horny, Dbrown, not
longitudinally stri-
ute(T, slightly flat-
tened on the stem,
flexible in branches
and soft.

Horny,feebly flexible.
yellowish-brown,

10

Spicules.

Trregular warty plates or spindles with long | Deep red.

vertical process, digitate in verrucw and
larger ; the warts and tubercles are always
granular.

| A basal tnberculate piece or plate parallel | Whitishtogrey. ' Verruce

to the surface, with a vertical tuberculate
process; also small irregular spindles,
some almost double; verruca spicules
have a spindle-base transversely disposed
and a vertical projecting shaft. = The
tubercles are never granular.

Tripods with rough tubercles on legs and
smooth projecting spines; in calyces two
limbs to each spicule, in cenenchyma
three, four also found; the limbs may be
foliaceous and so interlock ; also slightly
bent tuberculate spindles.

Spindles slightly bent, with spiny warts
along one side, and, on the convex side at
one end or about the middle, comiplex
foliar prominences. In collaret, curved
spindles with few spines; in operculum,
tlat spiny spindles arranged in eight groups
of three.

In polyps, thiree-rayed with foliaceous expan-
sions from two of the three rays; the third
a spike standing perpendicularly to the
others. In cwnenchyma, bent spindles
with short branched expansions on the

Colour, Notes,

With considerable re-

semblance to Acam-
J plogoryia  (Muricea)
; bebrycoides, von
Koch.

! very like

! teasel lieads.

White. Similar to 4. fruti- |
cosa, Germanos, but |
polyps larger, and |
quite distinct in |
colour.

Light brown. |
|

convex side, and also smaller forms of the

polyp spicules,

In ccenenchyma, bent spiny papilliform
spindles, frequently with short foliar
expansions. In calyces, three-rayed stars ;
in collaret, roughened spindles truncated at
one end.

In caenencliyma, curved spicules, frequently
with foliar prominences. In calyces, tri-
radiate with third ray shortened and with
a bifoliar appendage with dentate margins,
ln collaret, long-curved spicules with few
spines.  In operculum, tlat, spiny, and
armed at one end with smooth projections,

Stem brown,
oral region of
polyps  with
violet tint.

Whitish.



Name, DBranching.

Aeamptoyoryic wtre, Confined
Thomson and

to  one
plane; branches

Itenderson. arise at right angles,
baut bend npwards
and run  roughly
parallel to the main
steni,

ol bebrycoides, (i, DLranched in one
von Koch. plane, with frequent
anastonosis.
A bebryeotdes, G. Dranched in  one
von Koch, var. plane; branches
robusta, n. wmostly arise [rom
one side.
. \
A. circvun, n.sp. | lrregular; hranches

arlse¢ from two or

three sides; there
may be abundant
anastomosis.
oo spinosa,  Hiles, | Profusely  branched
var.  ceylonensis,  in one plane ; anas-
Thomson and | tomosis common.
Henderson.

4. gractlis, Thom-
som. |

A. rubra, Thomson. Dranched  in
Plane ; twigs arisc
almost at right
angles,

one Thin,

74

Ceenenchyma.

IFairly thick;
globular-like ends |
ol spicules pro- |
ject. ‘

Rongh; thick.

[Rough, thorny,
bristling with |
Projecting spines. |

Thin, and very
rough in appear-
ance under the |
lens.

Rough, with sharp ' Stand perpendicu- |

| projecting points.

and
prickly.

very

COMPARATIVE TABLE OF

Verrucee. Polyps.

Restricted  to  the
lateral edges of
stem and branches,
but here and there
on back and front.

Stand perpendicu-
larly at ntervals
ol about 2 mm. ;
three or four
oceur at tips of
branches, but
none terminal.

;

High, alinost eylin- | Chietly
drical.

on  three
sides, most abund-
ant on lateral sur-
faces ;
fairly high, spicules

opercnlum |

arranged incrown |

and points,

Almost eylindrical, Ocenr all over the
but somewhat  surface ; operculum
squat ; a number  low, conical, almost
of spines project ' hidden.
aronnd the apex.

Prominent, 3 mm. | Arise irvregularly
in leight, with a | from  all  sides;
basal diameter of © opercnlum high,
2 mmn. conical, erown con-

sists of fonr rows,
and there are two
converging spicnles
in each point.

in
a

On three sides of the
axis; operculum

Low, 08 mmn.
height, with

basal diameter of | conical.
(-6 mn. \
|
May occur on all
larly to a height  sides, but are mostly
of about 1 mm.  lateral, sometimes
At top there is a = opposite, sometimes
ring uf spiculesin | alternate, and
two rows. branch ends in a
pair; opercular

covering consists of
cight pairs of eurved
foltaceous spindles.

Alternate  or  sub-
opposite 5 twooccur

Small, and arise at
vight angles to
the axis.

end of a branch.

side by side at the -
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SPECIES OF ACAMPTOGORGIA.

Axis.

Horny, almost Dlack
at base, but light

brown in younger
branches.

Spicules.

Horny, oval in sec- | (1) Warty spindles, straight or curved ; (2)

tion,

Horny, yellowish,
marked by a num-

ber of longitudinal .

strie ; chambered.

Yellow, darker in
older parts ; cham-
hered by vertical

partitions ;  ridged
—spirally on main
stem and branches,
longitudinally  on
secondary branches,

Oval in section in
older parts, cylin-
drical in younger
portions.

Horny, brown at
base, yellow in
twigs; chambered

in some places.

Thin, yellowish.

(«¢) Ceenenchyma ; (1) spindles straight or

(1) Trirvadiate, with large irregular processes

(a) Curved warty spindles, with a bidentate

() Straight warty spindles; (b) narrow

irregular branched spindles, with large tlat
follar expausions; (3) irregular quadri-'
radiate forms.

irregular forms.

(1) Spindles; (2) quadrivadiate types ; (3)‘

enrved ; (2) curved spindles, with a foli-
aceous expansion about the middle of the |
convex side ; (3) U-shaped and irregular
forms; (5) polyps—spmdles and clubs
with divaricate folia, covered by spines |
which stand either perpendicularly or ave |
inclined to the surface of the spicule. ‘

in the angles which often fuse, thus leaving
plate-like portions with perforations ; (2)
modified triradiate forms; (3) spindles
and club-shaped half-spindles, curved or
straight, either with very rough projections
or fairly smooth.

or otherwise toothed foliaceous part from
the middle of the curve; (b) elubs with
irregularly expanded divaricate ends; (c)
small irregularly stellate forms ; (d) forms
with four or more rays.

curved spindles, smooth terminally, warty
about the middle; (¢) large trivadiate
forms, very irregular; (d) smaller and
often simpler triradiate forms ; (e) small,
very warty spindles, with a foliaceous
expansion about the middle,

Colour.

Black.

Dark near the
base, but
gradually De-
comes lighter
inthe younger
parts.

Pinkish-red,
with  white
papilla-like
verruce.

Deep erimson.

Notes.

Near d. horrida,
Hickson, but differs
from it in the size
of the polyps and
in the size of the
spicules.
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Acamptogorgia circium, n. sp.  Plate V. fig. 3; Plate IX. fig. I

O

Two specimens, 16 ems. and 20 cms. in length.  There are flat, spreading
hasal attachments.  The branehing is very irregular.  In one specimen the prin-
cipal branches are confined to one plane, and the secondary hranches are cither
in that plane, or arise at right angles to it. Of the secondary branches, those
that arise on the track of the principal branches curl ronnd, and come to he
either in the plane of the primary branches, or again at an angle to it. so that
the branches on a whole are arranged in three direetions.  There is also abundant
anastomosis.  In the other specimen the branching is even more itregular, the
secondary Dbranches coming off from three sides; but there is no trace of
anastomosis.

The horny axis is yellow in colonr, darker in the older parts and lighter i
the younger parts, and as far as examined shows no trace of lime. The core is
divided into a series of chambers hy vertical partitions, a structure nsnally well
seen in this genus.  The surface of the axis in the main stem and branches is
marked by a large number of spirally arranged ridges; in the sccondary branches
the ridges run longitndinally.

The verrucie are prominent, arising irregularly from all sides of the stem and
branches, and each is smrrounded hy a erown of spines.  They reach a height of
3 mm., and have a basal diameter of about 2 mmn.

In the polyp the spicules arc arranged in o 1ing of four rows round the base
of the opereulum, and the spicules in the high conical operculum are placed en
chevron with two spicules in each point.

The surface of the verrucie and general ceenenchyma bristles with projecting
spines, so that the whole colony has a very rough thorny appearance, which
sugeested the specific name cereinm.

The spicules of the polyps are spindles and clubs with divaricate folia, covered
by spines which either stand perpendienlarly, or are inelined to the surface of
the spicule.  The following measurements were taken of length and hreadth in
millimetres :

L. Spindles straight or curved, 1'-3x0°15; 0°9x0°075; 0:2x0°025.
2. Clubs with folia, 0°9-1 in length hy 0°4-07 across the folia.

Many of the spindles have one end with spines arising perpendicularly to
the surface, and the other end with slanting spines, especially in the enrved forms.
In the ¢lnbs. the length of the spine varies from 0°3-0°6 wm.

The spicules of the general ccenenchyma are (1) spindles straight or cnrved ;
(2) curved spindles with a foliaceous expansion ahout the middle of the convex
side ; (3) U-shaped spienles; and very irregular forms.  The following dimensions
were noted :

Spindles from 0°3-0'6 . in length, and from 0°02-0°05 in hreadth.
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U-shaped forms with a spread of 0°1-0°3 between the tips of the arms.

This speciex is near deamptogorgia horrida, lickson, but differs from it in
the size of the polyps and in the size of the spicules.

The hranchies have much entangled foreign material. e.g. two speeimens of a
spirally coiled Solenogaster (Rhopalomenia gorgonophalea ?).

Loeality : Station 333; 6°-31" N., 79° 38’ 45" 1. 1 401 fathoms.

Acis spinosa, n. sp. Plate V. fig. 11.

A small specimen, white in colowr with a tinge of hrown, 86 mm. in height
and about 50 mm. in width.

The branching is confined to one plane, and is very irregular.  Between the
origing of the large hranehes small twigs are given off hearing a few polyps.

The axis is horny, abont 3 mm. in diameter at the lower end, slightly oval in
section, with its surface marked by longitudinal ridges.

The polyps ocenr all round the stem and branches. In the anthocodie there
is a very rndimentary collaret formed of at most two rows of spicules, and at the
hase of the tentacles two spicules are placed side by side, with their lower ends
resting on the collaret, thus forming a conical operculum over the infolded
tentaeles.

The verrncse are short, and the retracted anthocodize lie almost completely
hidden within them. They are formed of scale-like spicules, and a number of

-apical spines project from the uppermost row.

The general eenenchyma is thin and covered by large spicules, either spindles
or elongated seales.

The spicules may he divided into three groups: (1) fusiform, (2) modified
fusiform. and (3) squamous.

1. The fusiform spicules are usually straight, covered with rough warts, and
have the following dimensions: from 02-07 mm. in length, from 0°07-0-2
mm. in width.

2. The modified fusiform spicules are very large, and usually have a number
of monticular processes on one side. They vary in length from 0°4-2°5 mm., and
in breadth from 02 0°65 mm.

3. The squamons forms are very irrecular in shape; they have several
sharp-pointed processes growing out from one side, and are covered by rough
warts.  The following measurements were taken of length and breadth in
millimetres :

I'Ix06; 07x06; 0°5x0°L

To the types of spicules already noticed there must be added :

1. Club-shaped spicnles bent at one eud, with the long handle nearly or quite
smooth. 0°5-0°55 in length by 0°1-0°12 in breadth ; and
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2. Plate-like modifications of the squamons type, with an cecentriec nueleus
and with a large rough spine projecting from one side.  Their dimensions ave :
0:7x03; 0:Tx04: 0°5x03,

Locality : Andamans: 270145 fathoms.

Muricella bengalensis, n. sp.  Plate 1. fig. 8; Plate VII1. fig. 2.

A specimen of a rose-red colonr. 33 mm. in leight.
I

The colony 1s Iranched in one plane: the branches are almost regulairly
alternate.  There is o Hat-spreading hase, and just above it the stem takes a half-S
eurve and then grows straight.  The tips of the twigs are occupied hy two
divergent polvps.  The axis 1s horny, with a faintly-striated swiface, with a hasal
diameter of about 1 mm.

The polyps occur on the two lateral surfaces of the stem and hrauches, and
are brregularly altermate.  On the anthocodize the spicules are arranged at the
base of the tentacles in inverted Vs, each formed of two converging spicules with
their divergent bases resting on a transversely-placed spicule, which may have
another Iying close beside it.  On the aboral surface of the tentaeles there is a
band of Jongitndinally arranged colourless spieules, 0°1—0°15 in length by
0°02 1n hreadth.

The verruee are short and truneated (about 1 min. in height), huilt up of
spicules arranged on the whole longitudinally. Round the apex theve are projecting
tips of spicules.  The general ecenenchyma is thick, and contains long warty
spindles either straight or curved, varying from transparency to pink and ved.
The following measurements were taken of length and breadth in millimetres :

2:8x0°3; 009x0°15; 0°36x0°07.

Locality : Andamans ; 270—45 fathoms.

Another specimen is a brilliant red colony, 70 mm. in height by 45 mm.
breadth. with a tendency to keep to one plane of branehing. The polyps often
appear alternate, but they are actually in a steep spiral.

The ecenenchyvma is covered with large, rather hroad. irregnlar spindles,
covered with tuberculate warts.  Some of them attain a length of over 2 mm.
and a breadth of 0°4 mm.

The verrucee ave steep truncate cones formed by similar but smaller spindles
arranged longitudinally. The apical margin of the verruca is nregnlarly interrupted
by the projecting ends of the spicules forming the wall.  There is a tentacular
operculum formed of whitish spindles withont much definiteness of arrangement.

Localityv : Bay of Bengal: 88 fathoms.
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Family Gorcoxip.z.
Callistepbanus koreni, Wright and Studer.

This speeics is represented by a portion of a colony, of a beautiful coral red
colour, 83 mm. in height.

The main stem, or branch, is about 2:5 mm. in diameter, and gives oft eight
branches (6-28 mm. in length), two of which again branch. All the branches
arise nearly at right angles, and lic for the most part in one plane. Two of the
smaller branches and one of the twigs arise almost at right angles to the general
plane of branching. The branching is more profuse than Wright and Studer
supposed.

The verrucee are arranged alternately on all sides of the main stem, but in the
smaller branches they are more or less confined to the lateral faces.  Wright and
Studer describe them as altogether lateral.  The termination of a branch or twig
is occupied by two diverging verrucee. The distance hetween two verruee on the
same side varies from 3-4 mm. in the main stem, but is usually less in the
smaller branches and twigs. The verrucee have a maximum height and a
maximum basal width of 2 mm. The polyps are capable of complete retraction ;
the tips of the tentacles are visible in a few.

The ccenenchyma is rough and of moderate thickness. The spicules com-
posing it are warty spindles, club-like spicules, and a few nregularly quadii-
radiate forms. They vary in size as follows:

1. Warty spindles, 0:15-0'35 mm. in length and from 0°02-0°05 mm. in

breadth.

2. Club-like spicules, 0:09-0°12 mm. in length, and from 004 0°07 mm.

in breadth.

3. Quadriradiate forms, 0°13-0°16 mm. from tip to tip in one direction.

0°1-0°12 mm. in the other.

Locality : Andaman Sea : 238-290 fathoms.

Previously recorded from * Challenger” Station 344 off the lsland of Ascen-
sion ; 420 fathoms.

Family Gorcoxerrip.r.

Nicella flabelluta (= Verrucella flabellata, Whitelegae).

Juneella elongeita, Pallas.

. » IMRLACed, N SP.

Scivpearella moniliforme, Wright and Studer.

" albea, . sp.
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Nicella flabellata ( = Veivucelloa flabellata, Whitelegge),

A small colony without basal attachment, ochreous-yellow to hrownish-white
in colour, about 95 mm. 1 height.

Most of the branches arise from one side of the main stem, which has a zig-
zag course. The hranches are slender, somewhat swollen at the tip, and confined
to one plane.  Most of the secondary branches are given off’ from one side of the
primary branches.

The axis is horny and markedly calcareous, somewhat fattened in the plane
of branching, with a shallow groove on the tlattened faces. At the lower end it
has a diameter of 2 mm.

The polyps occur in a sinuous row on cach side of the vounger branches; on
the stem and on the older portions of hranches they are more numerons and
encroach on the two flattened surfaces, always leaving the shght median depres-
ston free.  Those on opposite sides alternate.

The verrncee are low conical warts, with the polyps completely retracted.
In other species of Nicella the verrucae stand out more prominently ; hut we dis-
regard this difference, as we have seen in other Gorgonellids that the prominence
of the verrncee varies greatly according to the state of retraction and mode of
preservation.  The verruce are formed of spicules similar to those of the general
ceenenchyma, and when the polyp is completely retracted they show no ray-
shaped marking at the apex.  They are about 1 mm. in height. The smaller
branches, where the size of the verrucse is large in proportion to the dinmeter of
the branch, have an nndulating contour.

The ccenenchyma is fairly thick, and has two layers of spicules.  Next the
axis the soft tissne of the ceenenchyma is very dark brown.

The spicules are small donble clubs with warty projections and spindles.
Some of the spindles are relatively broad, blnnt at the ends, and closely covered
with warts, others are very slender und sharp-pointed, and have relatively few
spiny projections. A few showed a minute free space at the middle.  The follow-
ing measurements were taken of length and breadth in millimetres :

1. Small double c¢lubs, 0005x0°03; 0°04x0°03.
2. Spindles, 0°19x0°04 : 0°14x0°03; 0:09%0°02.

The specimen is practically the same as Whitelegae’s Verrucella flubellata,

but it secems to us that this should have heen placed in the genus Nicella.
Locality : Andamans ; 270-45 fathoms. .
Previously recorded from Funafuti.
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Juncella elongata, Pallas. Plate 1. fic. 10; Plate IX. fig. 17.

This species is represented hy two hranched pieces, 220 and 160 mm. in
tength.  In hoth the base is present. and consists of a flattened portion, slightly
conical in one specimen, spreading over the surface of a ealcareons con-
glomerate,

The axis is calcareous, rigid, and brittle ; it is slightly oval in section, but in
the younger portions it becomes quite cylindrical and tapers till it is thread-like.
It shows a very white core surrounded by a brownish cortex. It has a maximum
diameter at the hase of 3'3 mm.

The verruese are low and truncate, and arranged 1n four rows in the older
portions.  In the younger parts they appear to he arranged in two rows on the
opposite lateral faces. They have a height of about 05 mm. and a diameter of
1'5 mm. at the hase.

The cenenchyma is thick, brick red in colour, and contains three types of
spicules, of which the following measurements were taken of length and breadth
i millimetres :

1. Spiny spindles, 0°13x0025; 0°12x0°03; 0'1x0°03.
2. Double clubs, 0:09x005; 0:08%x0°045; 0:065x0°04; 0°06x0°04.
3. Double stars, 0'08x0°04; 0°07x0°04; 007 x0°35.

There is a trace of a bare space and a ridge-like mark; otherwise the
specimens agree well with Juneella elongata,

Locality : Bay of Bengal ; 88 fathoms.

Previously recorded from Atlantic (Pallas) ; West Indies (Ellis and Solander) ;
variety from N.E. coast of Australia (Ridley); var. capensis, Algoa Bay (Hickson).

Juncella miniacea, n. sp. Plate V. figs. 7 and 12.

A fragment of a beautiful vermilion red colony, 43 mm. in height.

The stem, which lacks its basal portion, hears two large cirriped galls, one
near the lower end and the other almost at the middle point. It gives off three
alternating branches all in one plane.  On the stem and hranches the polyps are
elosely disposed and arise from all sides, even on the surface of the galls. The
axis is very caleareous, straw-coloured, flexible, eylindrical, with a smooth surface
and a diameter of 0°5 mm. near the lower end.

The verruce occur in a crowded irregnlar spiral, the fourth heing often
vertically above the first. They are large and prominent, ovoid in shape, and
usually cnrved towards the axix. The polyps are wholly retracted, and in this
condition the apex of the verrucee shows a small median aperture marked by an
cight-rayed star. They are 125 mm. in height, and have a hasal diameter of

I min. and an apical diameter of 075 mn.
11
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The general eaenencliyma is thin, lying evenly over the swrface of the stem
and branches ; and also spreading over the harnaeles, and giving rise to nunerons
small polyps there. The surface has to the naked eye a smooth but arenaceous
appearance.  Under low power it is seen to be continuonsly eovered with the
alistening spherical heads of slichtly projecting radially disposed reddish spicules.
The spicules include the following types:

1. Long warty colonrless spindles, 0°175x0°03; 0°12x0°03.
2. Small warty reddish spindles, 008 x0°02; 007 x0°02.

3. Reddish single clubs, 0°055x0°03 (at the thick end).

4. Reddish double c¢inbs, 008 x0°04; 0:06x0°035.

This specimen belongs to the Nieella group of the Juncellas, but it differs
from Nicella in the arrangement of the polyps. It agrees, however, in the form
and termination of the verrucwe, and in the fact that the verrncie arise at right
angles to the stem and then ewrve inwards.

There are almost equal proportions of spindles and clubs.

Locality : Andamans; 120 fathoms.

Scirpearella moniliforme, Wright and Studer.

This species is represented by an unbranehed fragment 88 mnw. in length.

The axis is very calcarcous and brittle, 2 mm. in diameter. There are two
deep grooves on two opposite sides, and between them a number of smaller
GrOOVESs.,

The stem shows two marked furrows, caused by the two deep grooves on the
axis, dividing the polyp-hearing portion into two narrow hands.

The polyps are arranged in four irregular rows, the members of which alternate.

The ccenenchyma is very thin. Its spicules are cither warty spindles, spiny
spindles, stars, or double elubs.  The spienlar measurements are neaver those of
S. gracilis, but in the shape of the spieules and in the marked grooving of the axis
and 1n the low verruce our specimen comes nearest S. moniliforme, differing,
however, in having more than ten grooves on the axis,

Locality : 8 miles west of Interview I[sland, Andamans; 270-45 fathoms,

Previously reeorded from Amboina.

Scirpearella alba, n. sp. Plate IX. fig. 15.

a.
Three incomplete specimens, white in colour, 281, 411, and 408 mm. in
lengtl, with a corresponding diameter at the lower end of 175, 23, and 1:75 mm.
Two of the colonies are unbranehed, but the longest Iranches at a distance of
251 mm. from the lower end.

The axis is eylindrical, hard, brittle, and very caleareous, but becomes tlexible
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and filiform near the tips. It is marked by a number of grooves which run up for
a short distance, and also by a number of small protuberances.

The stem 1s oval in seetion with a groove on the two flattened surfaces,
faintly marked in two of the specimens.

The verrucz oceur in a single row on each side of the stem, those of one row
alternating with those of the other. They are low and truncated (045 mm. in
height), laterally compressed, with spreading bases. The diameter is 14 mm. at
the base, 0°65 mm. at the apex.

The ccenenchyma is moderately thick, and contains spiny spindles, double
clubs, and irregular stars with an X-shaped marking. The following measurements
were taken of length and breadth in millimetres :

1. Spiny spindles, 0:19%0°07 ; 0°18x0°065; 0°15x0°04; 0°10x0°03.
2. Double clubs, 0°15x0°1; 0:14%x0:08; 0:13x0°08.
3. Irregular stars, 0°11x0°08; 0:1x0°07 ; 0°1x0°065.

In the double clubs there are several grades, some with a fairly long bare
middle part and few whorls of warts, others with a very short median bare part
and many whorls of warts,

This species differs from Secirpearelle moniliforme in the number of rows of
verrucwe, in not having a deeply grooved axis, in the size of the polyps, and-in the
spicules.

Locality : Bay of Bengal ; 88 fathoms.



Orprr V. STELECHOTOKEA, Bourne.
SECTION ASIPHONACIEA.
Family Trresrip.z.

Telesto corthure, Hickson and Thles,
., rubra, Hickson.

Telesto arthuri, Hickson and Hiles.

This species is represented by two fragments, one of which is attached by a
broad basal memlrane to a hroken piece of coral. Both pieces are simple, un-
branched, with numerous polyps. Their heights are 43 and 39 mm. They
present a rough appearance owing to the projection of many of the spicules,
especially at the oral snrfaces of the polyps. The colonr is white.  The polyps are
arranged 1 a very irregular manner, either in short spirals of 2—4, or in whorls,
Between the spirals or whorls single polyps occnr. A portion boiled with eaustic
potash disintegrates and leaves no axial skeleton. The following measurements
were taken of the length and breadth of the spicules in millimetres :

1. Those with rongh warts,

. Spindles  straight or curved, 0:8x01; 06x0'15; 05x008;
0:3x0:05.
b. Tri- and quadri-radiate forms, 0°6x0°35; 0'3x0°15.

2. Those with sharp spine-like projections,

«. Spindles straight or curved, 0'8x007; 06x0'07; 05x004;
04x0°05.
b. Quadriradiate forms, 0°2x0°18; 03x0°15; 0°4x0°16.

Many of the spicules seem to be a combination of 1 « and 2 @ They are
hent at an angle, and have one of the ends covered with rough warts and the other
covered with sharp spines.

The specimens agree with 17 arthure (1) in having no grooving, (2) in there
heing no axis, (3) in the arvangement of the polyps, and (4) in the shape of many
of the spienles.  They ditfer in not having the secondary polyps so crowded ; but
this probably means that the specimens are young forms, as is also indicated by
the ready disintegration of the skeleton when hoiled with canstic potash.

Locality : Station 2323 77 17 30" N., 76 54’ 30" I. ; 430 fathoms.

Previonsly recorded from Blanche Bay, New Britain.
84
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Telesto rubra, Hickson.

A small but complete specimen, 38 mm. in height. The base is formed by a
flat spreading portion, which is attached to a piece of weathered rock.

There is a single branch given off at a distance of 34 mm. from the hase.

The polyps, 2°5 mm. in height, arise at right angles to the stem, and are
arranged on the four sides in such a way that they seem to form a spiral.  Nearer
the tip the polyps on opposite sides are almost at the same level.

After repeated treatment with boiling canstic potash the stem retans its
form, and the polyp-walls remain quite intact.

The specimen agrees with 7. »ubra in the ridges on the stem, m the minute
quantity of horny matter, and so on.

To this species we also refer another fragment 2°5 mm. in length. Tt is
simple and unbranched, and has polyp calyces abont 2 mm. in height.

Locality : Andamans; 120 fathoms.

This species has been previously recorded by Iickson from the Maldives:
Mulaku Atoll, 25 fathoms; Mahlos Atoll, 23 fathoms; and by us from
Trincomalee.

SECTION PENNATULACEA.

Family Proroc.vrin.z.

Protocaulon indicum, n. sp. Plate VII. figs. 3 and 7.

This species 1s represented by three complete specimens, 30, 44, and 46 mu.
in height.

The stalk is about 14 mm. in length, and is very delicate. 1t has a spindle-
shaped swelling just below the beginning of the rachis.

The rachis is long, and the polyps are placed opposite in a single row on each
side. They are about 5 mm. in height; broad at the base, gradnally narowing,
and then slightly enlarging again at the oral end. The tentacles are long and
slender, with one row of pinuules on each side. Ahove their origin the oral surface
of the polyp 1s swollen o that it projects a little. In the larger polyps the lower
portion is filled with reproductive bodies.

The axis is thin, very calecareous, and quadrangnlar in section, each side show-
ing a hollow groove. Near the lower end of the rachis in the largest specimen the
axis 1s 0°25 mm. in diameter.

[n the largest specimen the tip of the rachis is not occnpied by a polyp, but
just below the tip a polyp arises at right angles to the plane of the others. T a
younger specimen two polyps occwr below the tip.

Spicules are absent.
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Locality : Station 2395 117 497 30" N., 92° 55" K. ; 55 fathoms.

There is only one other recorded species of this genus, viz. Protocaulon
molle, Kolliker.  The genus has a noteworthy geographical distribution from
the ** Challenger ” Station 169, north-east of New Zealand, 37° 34 8., 179° 22 15,
to the Andamans.  Its Dathymetrical range i1s no less interesting, varying from
55 fathoms in the present case to 700 fathoms for Protocaulon molie.

Family Prororrizin.m.

Protoptilum medinm, n. sp.
Distichoptilumn gracie, Verrill.

Protoptilum medium, n. sp.  Plate ITL. fig. 1.

This species is represented by an incomplete specimen 133 mm. in length,

At the basal end there is a small elobular swelling, the walls of which are very
thin ; above that there is a longer spindle-shaped swelling. At the upper end of
the latter two grooves start, one running up the prorachidial surface, the other
running up  the opposite side.  The prorachidial groove is more marked, and
extends the whole length of the rachis; the other is not so evident, and gradually
disappears.

The axis is eyhindrical, smooth, brittle, and very calcareous.  The superficial
spicules of the ccenenchyma give the specimen a granular appearance.

At the lower end of the rachis the immature antozooids appear as one row on
cach lateral surface, those in the one row alternating with those in the other. As
they reach maturity they gradually depart from the strietly lateral position, and
beecome more dorso-lateral.  The mature autozooids are closely appressed to the
stem, 45-55 mm. in length from origin to apex, with an oral diameter of
2:5 mm.  They are abruptly truncated at the npper end, but have no teeth. The
tentacles have a few projecting spicules at their proximal end, and are capable of
complete retraction, forming an eight-rayed star.

The spicules of the ecenenchyma are spindles or rods free from warts or spines,
but1ibbed.  They are colourless and very trauslucent.

This species seems to he intermediate hetween . aberrans (Nolliker) and /2.
carpentert (Kolliker).

Locality : Station 151; Colombo Lighthouse, 8. 64, E. 13} m.; 142-100
fathoms,
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Distichoptilum gracile, Verrill. Plate [V. fig. 7; Plate IX. fig. 2.

This species is represented by a large number of specimens, several of which
have a length of 775 mm. ; but all are incomplete.

The axis is white in eolonr and very ealcareous, varying greatly in diameter,
from 0°7-1'5 mm. 1t is sub-cylindrical, with two opposite sides slightly flattened.
Towards the lower end in several specimens two grooves arve seen; towards the
upper end the shape is nearly quite cylindrical. Tt is very brittle, and only slightly
flexible in the lower part.

The calices of the autozooids are prominent, hut the axial side is closely
appressed to and fused with the stem. 1In the lower part they seem to he arranged
i spirals ; hut thisis soon lost, and they are arranged on opposite sides alternately.
The abaxial edge of the calyx is toothed, but in some specimens this is indistinct
owing to the state of retraction of the autozooids. The calyx is formed of small
needle-shaped spicules arranged parallel to the long axis; the length varies from
1'5 mm. on the lower part of the vachis to 3°6 mm. in the upper part. On the
lower part of the rachis the calices are more crowded than on the upper part; and
the tip of the one reaches to the level of the base of the other; but on the extreme
upper portion of the rachis they are more widely separated.

In the majority of cases the antozooids are completely retraeted within the
ealiees.

The presence of siphonozooids in close connection with the polyps is an interest-
-ing feature. According to Verrill, three siphonozooids oceur above each verrnca;
Jungersen, on the other hand, from his study of the specimens in the Ingolf
Expedition collections, was led to regard the presence of a third siphonozooid as
quite problematical. From the specimens in the present collection it is evident
that the siphonozooids may he two or three. There is one on each side of the calyx
at about the same level, and over one of them there is sometimes a third.

The ccenenchyma is thin, allowing the axis to shine throngh in most of the
specimens.  Abundant ova are visible in the lower part of many of the auto-
700ids.

The spicules are slender, smooth but fluted rods tapering slightly to both
euds, but ending bluntly. The following measurements were taken of length and
breadth in millimetres : 0°3x0°02; 0:3x0°04.  There arc smaller, more oval
forms, 0°04x0°02.  All the spicules are exceedingly brittle. In colour they vary
from a very pale to a deep sherry tint.  The upper portion of the abaxial wall of
the ealyx is reddish, all other parts are yellowish or yellowish-white.

In many of the specimens an embryo was found towards the base of the re-
tracted antozooid on the abaxial side. The embryo is a flat civeular disc from
0:52-0'55 mm. m diameter; the ova are spherical, from 0°15-0°2 mm. in diameter.

Loeality : Station 231; 7° 34" 30" N., 76" 08’ 23" E. ; 836 fathoms.
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A single specimen from another locality 1s more slender and graceful, and
has a different colour scheme. Tt ix whitish-yellow, with the tips of the calyces
pinkish.

Locality : Station 321; 5" 4" 84" N., 80° 22" K. ; 660 fathoms.

Previously vecorded from: 63° 06" N., 56> W.; 61° 39" N., 17° 10" W.
(Jungersen); South-west of Nantucket TIsland; 39° 597 45" N., 68° 54° W.
(Verrill); and 0° 4" N., 90° 24" 30" W, 23° 59’ N, 108" 40’ W., 1° 7/ N,, 80° 21" W.
(Studer).

The bathymetrical range varies from 700-1573 fathoms.

Family Noruopereuxoxin .
Koplobelenon burgeri, Herklots, var. iudica, n.
Selerobelemnon Lillikerd, n. sp.

DBathyptilum indicion, n. sp.
Thesioides mermis, n. ¢. et 8.

o,
)

Kophobelemnon burgeri, Herklots, var. indica, n.

This species is represented by a heautiful club-shaped colony, 57 mm. in height,
with a pointed upper end.

The stalk is shorter than the club-shaped rachis.

The axis is white, almost eylindrical in shape, extending the whole length of
the colony and tapering gradually to its lower end, where it has a diameter of about
05 mm.

The rachis is elub-shaped, and tapers to a point at its upper end. Tt rveaches
its maximum diameter, 5 mm., at a point 4 mm. from its apex.

The autozooids are arranged irregularly on the pararachidial smifaces in five
rows.  They are of medinm length, and ave capable of complete retraction. At a
certain stage of contraction they seem to have distinet calyces marked oft from
the npper part of the polyps.  Their walls contain spicnles, and in the lowest part
of the walls these are very numerous, arranged longitudinally in eight bands
with a few spicules between.  Farther up these bands become narrow zigzag
streals with transversely placed spicules, but this transverse arrangement scems
to be due to the contraction of the polyp walls. In the tentacles there are longer
needle-shaped spicnles arranged longitudinally.

The whole surface of the colony is covered by an outer coating of spicnles which
are vigible to the naked eye and give a whitish appearance to the specimen.  On
the rachis this outer covering forms a honeycomb with the siphonozooids in the
cells.

The siphonozooids are numerous, hrown i colour, and present an eight-rayed
appearance.  They oceur over the whole surface of the rachis not occupied hy auto-
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zooids, with the exception of a narrow groove on the prorachidial surface, which
extends the whole length of the rachis and has a markedly yellow colour.

In the autozooids the spicules are irrecularly shaped rods blunt at the ends,
often hour-glass-like. The following measurements were taken of length and
breadth in milimetres :

Rods, 0°26x0°04 ; 0°08x0°07.
Hour-glass forms, 0°3x0°15; 0°2x0-°1.

In the lower part of the stalk the spicules ave flat, pear-shaped, spade-shaped,
biscuit-shaped, three-cornered, and crueiform, the last two forms having a distinct
X-shaped marking near the centre. In several of the hiscuit-shaped spicules there
is a distinct single mark running across the breadth, and in the pear- and spade-
shaped forms the Droad end isx very often marked hy small teeth. The surface of
all the forms has a pitted or granular appearance. The following measurements
were taken of length by breadth in millimetres :

017x0°05; 0°16x0'08; 0°15x0055; 0:05x0°05.

This specimen differs from the tvpical AL burger:, Herklots, in having the
spicules arranged in bands on the autozooids, in the presence of markedly cruci-
form spicules, and in the larger size of the spicules.

Locality : Station 169; 13" 05" 277 N., 80° 33" 44" L.; 91 fathoms.

Herklots’ type was obtained from Japan.

Sclerobelemnon kollikeri, n. sp. Plate VI. fig. 8.

If A. von Kélliker's separation of Sclerobelemnon from Kophobelemnon is
justified, which we venture to doubt, this specimen should he referred to the former
genus, for it has no spicules in its tentacles, and the antozooids are not arranged in
longitudinal rows.

The single somewhat imperfect specimen is ahout 60 mm. in height, and is
markedly club-shaped. The ccenenchyma of the stalk and of the lower part of the
rachis is damaged, allowing the axis to project for 12 mm.

The axis is eylindrical, and tapers to the lower end. It is marked by a num-
ber of longitudinal furrows, two of which are considerably deeper than the others.

The rachis is longer than the stalk and considerably swollen near the tip, where
it has a breadth of 10 mm. There is a prorachidial strealk, 3 mm. in Dbreadth,
free from autozooids, densely covered by longitudinal rows of siphonozooids.

The autozooids are arranged hilaterally in about six short oblique rows,
usually three in each row. The siphonozooids oceur over the whole unoccupied
surface of the rachis. As Kélliker describes in S, selimelizii, there is marked
contrast between the more delicate distal region of the autozooid and the more
substantial calyx-like proximal region.

There is a very sparse occurrence of spicules, but some were found in the calyx-
12
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like lower portion of the autozooids. They are quite smooth and regular in outline,

minnte ovoid dises with a slight waist in the middle.  Many suceest small double

dinner-rolls.  Those measured were 0°05 . in length and 0°03 mmn. 1 hreadth.
Locality : Station 246 ; 11" 14/ 30”7 N., 74° 57’ 15” E.; 68—148 fathoms.

Bathyptilum indicum, n. sp.  Plate VIL fig. 4.

The specimen is hroken into two pieces which make a total length of 118 mmn.
[t consists of a vather long stalk and a shorter rachis, and is elub-shaped apart from
a large globular enlargement at the lower end of the stalk.  The general colour is
grey, with a pinkish tint more marked in the rachis and tentacles.

The stalk is long, and gradually inereases in width towards the upper end.
lts lower end bends at an angle of almost 90 with the main part. and hears
terminally a large thin-walled g¢lobular enlargement.  Ou its thin walls there are
several white hands of minute white spicules.

The axis is sub-cylindrieal, its flattened surface making it almost quadrilateral,

The rachis inereases in size until near the tip, where it begins to taper, 1t
ends, however, in a blant point.  The autozooids are arranged on the metarachidial
and pararachidial surfaces, leaving the provachidial surface with a hroad free space.

There ave five fully developed large autozooids and one or two smaller.  They
are large with long tentacles, and are slightly directed towards the tip of the
rachis.  They are 7 mm. in length, and the tentacles ave slightly longer (8-9 mm. ).

Small siphonozooids occur over all the surface of the rachis not occupied by
antozooids.  They project a little above the surface, and have their apices directed
shightly towards the tip of the rachis.

At the hase of the rachis there is a slight spindle-shaped enlargement contain-
ing reproductive bodies.

The general ceenenchyma of the stalk and rachis is thick, and has a granular
appearance owing to the presence of abundant spienles.

The spienles are long slender fluted vods, with blunt ends which show a
peculiar tooth-like arvangement when examined under a high power. The follow-
ing measurements were taken of length and breadth in millimetres :

0°33x0°028; 028x002; 0°14x0°02.

This species differs from Bathyptiluim earpenteri, Kolliker, in the following

points :

L In having slightly smaller spicnles, though the whole colony is larger ;
2. In the arrangement of the siphonozooids ;

3. In having a large hladder at the end of the stalk ;

4. In having fewer antozooids ;

5. In the size of the axis, which has o diameter of 1:05 mm.
Locality : Station 315; 10° 06" N., 92° 29" E. ; 705 fathoms.
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Thesioides inermis, n. g. et sp.  Plate V1. figs. 1 and 2.

(feneral Features,

This new type is marked by the greatly clongated slender rachis horne by a
short stalk.

The autozooids are long, slender, and without ealyces. They are not fused
to form pinnules, but occur irregularly on the pararachidial surfaces.

The rachis is more or less quadritateral, with grooves on the metarachidial and
prorachidial surfaces, distinet on the lower part, less distinct in the upper part.
There are no spicules.

This genus must be placed in the first section of the Junciformes of Kolliker,
near the genus Bathyptilim.  We have named it Thesioides from its resemblance

to the raceme of Thesium,

More deteciled Description.

The maximum length is 360 mm.

The short stalk shows a terminal enlargement in which the base of the axis
lies, and another a short distance ahove this. The colour of the stalk is yellowish
to pinkish-brown ; the autozooids are brownish-white in their lower part, darker
brown in their upper part and tentacles. There is a peeuliar bluish tint all
over.

The axis is quadrilateral ; its sides show shallow grooves whieh beeonie less
_distinet towards the upper end. The lower portion is redueed very rapidly, and
lies curved into a hook in the lower swelling of the stalk ; the upper portion tapers
more gradually towards the tip, where it hecomes filamentous.

The rachis is long and slender, more or less quadrilateral in cross seetion, and
bears the autozooids irregularly on the pararachidial surfaces.

The autozooids vary in length from 2'5-10 mm.  The longest have a
diameter of 1:3-1'4 mm. They are probably eylindrical in shape, but they are
greatly wrinkled owing to eontraction in the preserving fluid. The tentacles are
short, and bear on each lateral snrface one row of pinnules, which, owing to crowd-
ing, seem to e arranged in two rows at the base. The tentacles themselves are
very peeuliar in shape, and may be divided into two parts; the lower part short
and broad with the pinnules arranged as above, the upper part a little longer, thin
and whip-like, with very few long flagella-like pinnules rising from it. On the
lower part a number of the pinnules near the tip ave also produced into long
lagellum-like structures.  This arrangement must have given the tentacles a
peculiar appearanee in the living state.

Siphonozooids are present on the pararachidial surfaces hetween the auto-
zooids, and also form a row along each edge of the grooves on the prorachidial

and metarachidial surfaces.
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Spicules are entively absent hotl in the stalk and in the rachis.
Localities : Station 3245 18" 07 15" N., 937 30" 45" L.; 448 fathoms. Station

H

323; 16° 25" N., 93° 43/ 30" l5; 463 fathoms.

Family Uwvrrriorin.n.

Uimbellnlo dupressime, Kolliker.

dura, 0. s

. (etermedia, n. sp.
.. rosed, n. K.

. purpired, . sp.
N clongata, n. sp.

. kollikeri, n. sp.

. radicata, n. sp.

. pendulea, n. s

. vndica, n. sp.

. s

Umbellula durissima, Kollilker.

A single specimen of this species was found at a depth of 1132 fathoms, near
the Laccadives.  Its total length was over 450 mm.

The long, eylindrical, flexible stalk is of a brownish colour, and apparently
withont siphonozooids. At the lower end there is a spindle-shaped enlargement,
quadrangular in section, with prominent cdges, 41°5 mm. in length. The axis is
nearly cylindrical.

The rachis is a flat rhomboid expansion of the stalk, and is covered with
siplionozooids, with the exception of a small narrow line on the prorachidial sur-
faee.  They are very abundant at the hases of the autozoouds.

The antozooids are four in munber, three large aud one smaller ; their arrange-
ment s by no means definite, but they seem to he arranged more on the meta- and
pava-rachidial snrfaces. The average length of the hody of the autozooid is
975 mm., that of the tentacles 11°3 mn. The bodies of the autozooids and the
aboral swrfaces of the tentacles are white, while the oral surfaces of the tentaeles
and the pinnules are hrown.  The white colonr of the autozooids and the aboral
surfaces of the tentacles is due to caleareous needles, which are very long and are
casily visible to the unaided eve.  'Fhey ave arranged roughly i eight rows on the
autozooid wall, continunous with the bands on the tentacles.

~The spicules of the lower end of the stallk are small rods or ellipses, with
longitndinally arranged ribs formed of minuate spine-like processes.  The following
measurements were taken of Ieneth and breadth i millimetres :
0:23x0°03; 0°112x0°04; 0:05x0°018.
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The spicules of the autozooids may be divided mto two aroups, (1) spicules
similar to those of the lower end of the stalk but longer and proportionally
narrower and with fewer ribs ; and (2) long spindles or rods with rough jagged ends
and minute longitudinal ribs.  The measurements, taken as above, are as follows :

1. 0°3%x0°02; 02x0°02; 0°1x0°05.
2. 30%x04; 2:2x0'23; 1'8x022; 1'7x0°5.

The present specimen agrees with the description given by Kolliker except in
a few points, e.g., some of the autozooid spicules are larger, and the arrangement of
the spicules on the hody wall is not so markedly in eight rows contintous with
the tentacle rows,

The Indian Ocean specimen agrees clozely with several collected by the
“Seotin.” The arrangement of the spicules in eight rows is somewhat disguized
in the ¢ Scotia” specimens, so that no weight can he attached to this point.

Locality : Laceadives; 1132 fathoms.

The geographical distribution of this species is very interesting, for 1t has Dbeen
previously recorded from Station 234, North Pacific Ocean, south of Yeddo, Japan,
by the *Challenger,” and from 48° 6 5. and 10° 5" W. by the Scottish Antarctic
ship “Scotia.”

The bathymetric range is 565-1742 fathoms.

Umbellula dura, n. sp.  Plate VIIL fig. 9.

The stalk is long (280 mm.) and flexible, with an enlargement at the lower
end. It is guadrangular, and has a rough sandpaper-like appearance when dried.
The axis is almost cylindrical.

The rachis is short, and forms an irregular inverted cone flattened laterally
and gradually diminishing until it joins the stalk. The autozooids are few and
large. In the smaller of the two specimens there are three, and as they appear to
arise at the same level they may be in a cirele ; or, as the median one is smaller, it
may be the terminal autozooid with two others lateral, and thus the arrangement
may he bilateral. In the larger specimen there are four large and two very small
autozooids, and they may be classed into three sets according to size, one very large,
three scarcely so large, and of nearly equal size, and two small, again giving a type
of bilateral arrangement, or au arrangement of one terminal and an imperfect whorl
with two smaller polyps placed between the older.

The siphonozooids occur all over the rachis ; they are small, and scarcely raised
ahove the surface.

The spicules of the autozooids are of two distinet types :

1. Small rods blunt at the ends and covered by longitudinal ribs formed of

pointed conieal spines ; and

2. Long rods cither slightly pointed or blunt and slightly thicker at the
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ends, with minute tubereles on the swrface.  The ends have a peenliar
shattered or unfinished appearance.
The [ollowing measurements were taken of length and breadth in millimetres :
I 014 %0045 012x0°03
2. 1°3x0°15; 0°05%x0°125; 0°3x0°05.
The spicules of the ecenenchyma at the lower end of the stalle are short hlunt
vods or longish ovals.  In addition there are several quadriradiate forms with a
distinet N-shaped marking at the junction of the ravs, as if the rays were dove-
tailed into one another. There are also a few four-cornered forms with an X-shaped
mark.  The surface of the rods is covered by small spine-like tubereles which are
disposed 1 longitudinal rows and give the pecuhar ribhed appearanee. The
measurements, taken as above, are as follows:
1. Rods, 0°14x0°04; 0°125x0°035; 0°115x0°04; 0°10x0°04.
2. Quadiiradiate and fomr-cormered forms, 0°08 x0°08 ; 0°06x 005,
Locality : Station 315; 16° 06" N., 92° 29" E.; 705 fathoms.

Umbellula intermedia, n. sp.

The stalk 1s 220 mm. iu length, slender and flexible, quadrangular in
section, with a small enlargement at the very base and a long spindle-shaped
enlargement a little above this. 1t has a maximum diameter of 1-2 mm., and
is about 0°75 mm. i width at its narowest part.  The axis is quadrangutar in
section, with a groove on each side.

The rachis 1s distinetly bilateral and bears five autozooids, one terminal and
two lateral on cach side. 1t ix ovoid in shape, and marked on the prorachidial
surface by a ridge formed by the end of the axis which runs up to the terminal
antozooid.

The autozooids are of medinm length, with short hodies and long tentacles.
They are rigid, and stand out stifly from the rachis.  The length of the hody 1s
3:3 mm. and the tentacles have a length of 85 mm. On the body of the auto-
zooid and the aboral surface of the tentacles there is a coating of spicules visible
to the naked eye.

The siphonozooids occur all over the rachis, with the exception of the ridge on
the proraclndial suface.  They are small, and occur in small meshes 1o the spicular
covering.

The ccenenchyma of the stalk, the superficial layer of the rachis, and the
surfaces of the antozooids and tentacles are densely packed with whitish spicules
visible to the unaided eye.

The spicules of the rachis and antozooids ave vough vods or hars, hlunt at the
ends and vibhed.  They vary from 0°15-0°35 mm. in length and from 0:015-0-03

mm. in width.
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The spicules of the stem are smaller than those of the autozooids and pro-
portionally wider. They are flat, and have a number of ribs running longi-
tudinally.  The following measurements were taken of length and breadth in
mithmetres :

014%x0°05; 0°'16x0°045; 0°:09x0°05.

This species i1s intermediate between Umbellula gintheri, Kolliker, and
Umbellula leptocaulis, Kolliker,

Locality : Station 278; 6° 52" N., 81° 11" E. ; 1912 fathoms.

Umbellula rosea, n. sp. Plate V. fig. 5.

This species is represented hy a single greyish-white specimen, which had a
heautiful pink colonr when alive. The total length was 185 mm.

The stalk is very long and flexible, quadrangular in section, marked hy a
groove on each surface, and never exceeding 1 mm. in diameter. The axis is
quadrilateral, and so deeply arooved on the sides that the wing-like angles seem to
be joined by a small central portion.  On the stalk there ig a terminal enlargement
and another longer one slightly above.

The rachis 1s very short, distinetly bilateral, with two pairs of lateral autozooids
and one terminal.  The autozooids have a length of 5-6 mm. even in the slightly
contracted state, and a diameter of 25 mm. at the base. The tentacles may reach
a length of 6 mm.

Siphonozooids are present on the metarachidial surface, and extend between
the bases of the autozooids on to the pararachidial surfaces, but are apparently
absent on the prorachidial surface.

In the lower part of the stalk there are abundant short and thick ellipses
with numerous 1ibs.  The following measurements were taken of length and
breadth in millimetres :

016 x 003 ; 0°10 x 0:04; 0°09 x 0-05.

In the antozooids a few spicules can be seen in the skin; they are longer
and proportionally thinner than those of the stalk, rough at the ends and at the
margin, the rough appearance being apparently due to the frayed edges of the
ribs.  Their measurements, taken as above, are as follows :

05 x 0255 026 x 0°03; 022 x 0°02.

Locality : Station 117 ; 11° 58’ N., 88° 52" 17”7 K. ; 1748 fathoms.

Umbellula purpurea, n. sp. Plate VIII. fie. 3.

The specimens representing this species were dredged from various depths in
the vicnity of the Andamans.
The stalk is long, flexible, quadrangular in section with prominent edges, <o
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that the sides of the stallk seem to form shallow grooves. 1t has a yellow eolonr.
At the Jower end there is a distinet enlargement with very prominent angles, and
trom this point the stalle tapers until a short distance below the rachis, where it
again forms a distinet enlargement which gradually increases in size till it joins
the lower end of the rachis.

The axis is quadrangular in section, with the sides so deeply grooved that the
whole appears like four nnited pillars. At its lower end the axis is 2 wm. in
diameter; it gradually tapers to the tip, which is hidden in the rachis

The rachis is short, and has the appearance of a swollen part of the stalk. It
carries a large nnmber of antozooids, which all reach the same height or nearly
0, the lower ones Dbeing the longest. The rachis is Dbilateral, althongh the
crowded state of the antozooids almost entirely bides this arrangement.  One
specimen from which they were cut oft showed that they stood in four irregular
circles or whorls, the outermost containing 7, the next 12, the third 14, the fourth
10, and in addition there werve 7 autozooids at the very tip that had no definite
arrangenent.  The antozooids are very long, 42 mm. in maximum length, with a
diameter of 3 mm.  The tentacles ave long and tapering, with one row of hluntly
conical pinnules on cach side.  In the basal portion of the autozooids there is an
abnndant supply of ova about 075 mm. in diameter. The autozooids are
yellowish-white to transparent in the lower parts, and greenish-black in the npper
part ; the aboral surface of the tentacles has a blnish tinge, and the oral surface
and pinnnles is light hrown.

Siphonozoolds ave numerous on the hasal part of the raclis ; they are prolonged
mto A-shaped points on the pararachidial and metarachidial surfaces, and they
completely cover the prorachidial surface.

Spicules ave absent throughont the specimen.

Locality : Andamans.

Umbellula elongata, n. sp. Plate VII. fig. 6.

This species is represented by one complete colony, about 631 mni. in length.

The axis is more or less quadrangnlar in the lower part, and looks as if 1t
were formed from four pillars fused where they touch. It becomes circular or
oval in section in the npper part. It has a diameter of 2 mm. near the base.

At the lower end of the stalk there is a large swelling, which reaches its
maximum diameter, 10 mm., at a point 86 mmnr from the base. IFrom this point
upwards the stalk, which is thickly covered hy siphonozooids, gradnally tapers till
it reaches the beginning of the rvachis.  On the lower part the ceenenchyma is
thick, hut on the upper part it is thin, exeept at the two opposite sides, where it
forms a continuous fold whieh runs the whole length of the axis.

The rachis is long, gradually thickening from its junction with the stalk and
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then continuing withont any increase in size. It is radial in symmetry, and
carries a large number of antozooids which arise from all sides. The lower part
is corkserew-shaped, leaving only the upper part straight. It reaches a length of
145 mm.

The autozooids are apparently arranged in short spirals.  They are of medium
length, 18 mm., with a diameter of 2'5 mm. near the base. The walls are thick
and tough, but in the majority the tentacles are missing ; they are white in eolour,
with a slight violet tinge in parts. Ova and embryos are present in most of
them. (See Plate V1L fig. 6.)

Siphonozooids occur all over the rachis, and thronghout the whole
length of the stalk.  On the lower part of the stalk they are larger than
those on the upper part and than those on the rachis. Those on the lower
part vary from 0'3-0'5 mm. in height, and those on the rachis have a height
of 0°28 mm.

Spicules seem to be restricted to the lower part of the stalk, where there are
small rods smooth and rounded at the ends, and also a few four-cornered forms.
The lenoth and breadth of the latter is about 0°007 mm.

Locality : Station 229; 9° 29" 34” N., 75" 38’ E.; 360 fathoms.

Umbellula kollikeri, n. sp.

The stalk is quadrangular, in some parts oval in section. At the base of the
stall there 1s a small swelling about a millimetre in thickness. The stalk is about
the same thickness throughout its whole length, hut it has a very slight swelling
at its junction with the rachis. Tt is continued up the ventral surface of the rachis,
and forms a prominent spine helow the place where the terminal auntozooid is
sitnated.  Its length is about 395 mm.

The antozooids, five in number, are arranged bilaterally, but owing to the
twisting in the rachis they seem at first sicht to e irregular. The two lowest are
larger than the others, and rise from the edges of the ventral surface, so that
there 1s a little of the ventral surface exposed between them, while the two
smaller appear to rise more from the dorsal surface, and have their hases closely
approximated.  On the ventral surface the siphonozooids are seen on the
small space exposed between the bases of the autozooids and on either side of
the axis, On the dorsal swface they are arranged about the bases of the auto-
zooids and on the sides of the axis, the middle line being apparently free.
Where the siphonozooids ocenr the spicules seem to have arranged themselves xo
as to form a slight circular ridge around them. The length of the rachis is 11-5
mmn., of an autozooid with expanded tentacles 12°5 mm., of the hody of an auto-
zoold nearly 5°5 mm.

There do not appear to he any siphonozooids on the stalk.
13
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The spicules of the autozooids are somewhat triangnlar in section, with one of
the sides flatter than the others, and with a granular appearance throunghout the
whole length.

Locality : Station 118; 127 20" N., 85° 8" Ii.; 1803 fathoms.

Umbellula radiata, n. sp.

This species is represented by a complete colony, 857 mm. 1 length.

The stalk is long, and has a large swelling at the Jower end, which extends
for a distance of about 213 mm. upwards. From this point the stalk gradually
tapers till it reaches the beginning of the rachis, where it seems to run up the
centre, and does not become evident on either of the surfaces. On the lower
swelling, which has a diameter of 7 mm., four prominent rihs are present, two of
which can be traced throughout the whole length of the stalk.  The stalk at the
upper end of the swollen portion has a diameter of only 175 mm.

The axis is roughly uadrangular, with the angles rounded off.  On one of
the sides in the lower portion a groove is present; in the upper portion it becomes
almost cylindrical.

The rachis is longer than usual, and hears a large number of autozooids, which
are arranged in whorls.  The lowest whorl has four.

The autozooids are long and slender (46x2:5 mm.), with moderately long
tentacles; they are brownish in colour, with the upper portion almost black.

The tentacles are long and tapered, with one row of pinnules on each side.
The pinnules are short, vather blunt, and widely separated.

The surface of the autozooids and the tentacles 1s covered by a brownish layer,
which is honeycombed in appearance, and easily rubbed off.  On treating a portion
of this with acid, no effervescence was observed.

The siphonozooids occupy the whole surface of the rachis hetween the auto-
zoolds 5 they are small, brownish, wart-like projections.  On the swelling at the
lower end of the stalk there are several smaller projections, which may be
siphonozooids.

Among the typical autozooids there are two or three polyp-like bodies, 20 mm.
m length Ly 45 mm. in width.  Tentacles are represented by small hlunt conical
projections, in one case with seven minute pinnules present on each side.  In these
polyps the stomodienm and gastric filaments are short and simple, whereas in the
typical antozooids they are long and convoluted.

No spieules were found either in the polyps, the rachis, or the stem.

Locality : Andamans; 490 fathoms.
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Umbellula pendula, n. sp.

This species is represented by one complete colony, which has a total length
of 744 mm.

The stalk is very long, and has a large swelling at the hasal end, which
extends for a considerable distance, nearly 170 mm. upwards.  From this point,
however, the stalk tapers gradually towards its upper end.

The axis is somewhat oval in section, and hrownish in colour.  Near the lower
end it has a diameter of 1°9 mm., but it tapers abruptly towards the base, where
it ends in a short coil, and is thread-like. At the upper end it hecomes eylindrical,
and gradnally tapers. 1t has a diameter of 0°75 mm. at a point just below the
beginning of the rachis. In the lower part it is rigid, in the upper part it
is quite flexible.

The pendulous rachis is 55 mm. in length, and stretches on the concave side
of the bent stalk as a thin membrane. In its lower part the prorachidial surface
is marked by a stiff ridge, formed by the prolongation of the axis; thus it is
somewhat bilateral in shape ; but this bilateral symmetry is soon lost, and a radial
arrangement assumed.

The numerous long antozooids are arranged in irregular whorls. They may
attain a length of 40 mm., and have a basal width of 25 mm. There are long
slender tentacles, with one row of pinnules on cach side. The autozooids are
creamy white 1n their lower parts ; the dark bluish-black stomodeeum shines throngh
the upper part.

Siphonozooids are abundant, occurring all over the rachis, with the exception
of the short ridge on the prorachidial surface of the lower part. They are small
(0°2-0°3 mm. in height), and appear as minute conieal projections on the surface.

Spicules are entirely absent, none being found cither in the polyps, the rachis,
or the stalk.

Loeality : Andamans; 188-220 fathoms.

Umbellula indica, n. sp.

This species is represented by a complete specimen, measmring 706 nmm. in
length.

The stalk tapers gradually from a little above its base to its junction with
the rachis. On the lower part there is a large swelling, which extends for a
considerable distance np the stem. It has four wing-like projections, and is
hollow. The lower part of the swelling is smooth, hut the upper part is roughened
by the siphonozooids, which project like warts above the swface. Tlhe siphono-
z0oids can be traced almost np to the junction with the raclis.

The axis is quadrangular, with the sides slightly convex, and measnres 2 mmn.
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in diameter near the base. From this point it tapers very quickly towards the
hasal end, and hecomes quite thread-like and hook-shaped.  Towards the npper
end it tapers very gradually, and becomes almost completely eylindrical near its
junction with the portion contained in the rachis.

On the lower part of the axis the cwenenchyma is fairly thick, and is de-
veloped into fonr wing-like folds; on the npper portion it is very thin, and closely
attached to the axis, hut the wing-like folds can be traced almost to the heginning
of the rachis.

The rachis seems to be radial in symmetry, its lower end forming a slender
inverted conical portion, on which no autozooids, but numerous siphonozooids are
found.

The autozooids are long and slender, with the lower part packed with ova.
They are light in colour, and contrast with the dark bluish-hlack eolour of the
upper portion, which is almost certainly due to the decomposed contents of the
stomodeeum.  They are as much as 48 mm. in length by 3 mm. in width,  The
stomodeeum and gastric filaments usually extend for about 14 mm. In the upper
portion the stomodeeum is slightly convoluted, hut lower down it is merely
wrinkled. The tentacles ave long, slender, and tapering, with one row of delicate
pointed pinnules on each side.

The siphonozooids cover the whole surface of the rachis not occupied by the
auntozooids. They are small projecting wart-like hodies, and 1 the parts not so
directly subjected to the action of the preserving fluid are slightly brownish in
colonr.  They are on an average 3'2 mm. in height, and are slightly oval in
shape.

No spicules are present in polyps, rachis, or stalk.

Locality : Andamans; 238-290 fathoms.

Umbellula, sp. ?

The stalk is eylindrical, thin, 355 mm. in length. There is a distinet swelling
at the lower end, quadrangular in shape, with the edges prolonged into fine wing-like
portions.  The length of this enlargement is 68 mm. lts greatest breadth from
the edges of the wings is about 25 mmn., but tapers gradually at hoth ends, more
aradually at the upper than at the lower end.

The stalle gradually tapers from the top of the enlargement, and varies in
thickness from 1 mm. to 0°8 mm. Towards its npper end it gradually thickens
and forms a plate-like strueture continnons with the rachis and Hattened laterally,
thicker on the one snrface than on the other, so that a cross section would appear
somewhat wedge-shaped.  This portion of the stalk, together with the rachis, has
a hool shape in two specimens, hut in the other two it 1s slightly curved towards
the dorsal side.  Ahout half-way up the stalk there is a peculiar bend or knee in
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all the specimens. The stalk is devoid of siphonozooids except at the junction
with the rachis. It is yellowish in appearance, and has a distinet sarcosome.

The rachis is thin, and wedge-shaped, with a ridge. The autozooids appear to
be irregularly arranged in the older forms, but in the younger they are bilateral.
The rachis is covered with wart-like siphonozooids beneath the part bearing auto-
zoolds, and on the upper part between the bases of the autozooids. The ventrul
side of the rachis bears no autozooids, hut on the dorsal surface there is little
space left exposed. The antozooids are 10 mm. in length, and the tentacles 6 mm.

There are a few warty spicules of the usual three-edged shape.

Loeality : Station 197 ; 9° 34/ 57”7 N., 75° 36" 30" L. ; 406 fathoms.

CoMPARATIVE TABLE



Name. Stalk,

U. durissimu, Kolliker.

end.

U. giinther?, Kolliker,

spindle-shaped enlarge-
nients,

U. thomson?, Killiker,
developed lower, but no
upper enlargement.

U. leptocaulis, Kolliker, Very thin.

U. stmplex, Kolliker. Cylindrieal, thin, with a
moderately thick sar-

cosoma.

U. husleyi, Kolliker, ' With long enlargement

below.

U, carpenteri, Kolliker.  Enlargement at npper end,
continuous, with rachis
and lung enlargement at

lower end.

Long, eylindrical, flexible, | Nearly eylindrical.
with o spindle-shaped |
eulargement at the lower

Quadrangular, with many Quadrangulav.

|
‘ Quadrangular, with well- | Quadrangular, with exca-

COMPARATIVE TADLE OF

{ |

Axis, Rachis.

A lat rhomboid expansion
of the stalk.

|

|

Without inferior enlarge-
ment—Dhilateral.

|
!
I
Indistinetly bilateral.

vated surfaces and

rounded cdges.

Quadrangular, with con- | Bilateral,
cave surfaces and Dlunt

edges.

Quadrangular, with con-
cave surfaces and
rounded edges,

Decidedly hilateral.

Indistinetly quadrangular.| Indistinetly Inlateral.

|

Quadrangnlar, with
deeply excavated sur-
faces and rounded edges.

- Indistinetly bilateral.
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SPECIES OF UMBELLULA.

|
Auntozooids, '

Vary in number from
three fo mnine, and
have no definite
arrangement ;  eight
bands of spicules oecnr !
on the wall, and these
are continued up the
aboral snrface of the
tentacles. J

Very large—alternate,
44 1mm. long, with
tentacles extended.

Form a pendant Lunch.

|
‘Disposed alternately,
1 27-30 mm, in length.

Alternate, small, rather
hard, four in number.

Form a cluster at end
of stalk, with tracc of
a Dilateral arrange-
ment, small; brown.

Form a rosctte at the
end of the stalk, long, |
colourless,

Siphonozooids. |

Exceedingly  numerous,
minute ; coverthe whole
of the prorachidial sur-
face except a narrow
nmedian 1dge, and ex-
tend in bands between
the bases of the auto-
zooids.

Very numerous, but leave |
i free line on both the
pro- and the meta-rachi-
dial surface,

t

On pro- and meta-rachi-

dial surfaces of the
rachis; none on the
stalk. l

|

Scanty—on rachis only.

!
None, i

Numerous on whole stalk |
and Detween Dases of
autozooids, but none on
the metarachidial side
ol the raehis between
the polyps ; all provided
with a single tentacle.

Numerous on pro- and
meta-rachidial sides of
the rachis and along the
whole stalk; all provided
with one singly ranched
tentacle.

Spicules. ‘

(«) Stalk—small rods or
ellipses, with Jongitu- '
dinally arranged ribs |
formed of wminnte spine-
like processes ; (1) auto-
zooids—(1) longer rods
or ellipses, with fewer
ribs; (2) long spindles,
with rough jagged ends, |
and minute longitudinal
ribs.

Numerous in every part|
of entis ; needles three- |
edged, and granular at
the end ; 0:2-072 mn,
in length, and 0'041-
0045 mm. in breadth,

In all parts of sarcosoma.

Those on the tentacles
are disposed longetudin- |
ally ; (@) stalk 0°11-0'18 |
mm. in length and
0:027-0:054 mm. in|
breadth ; (b) tentacles |
0-16-0'21 mm. long;
(c) autozooid, 0'-13-0‘54}
mm. long.

Numerous in every part
of the cutis. Three-
edged and granulated
at their ends; 0:1-0-18
mm. long and 0:027-
0054 mm. broad. ’

None except in the end
bulb of the stalk.

Only in the lowest part of |
the stalk.

Notes.

The definite arrangement
of spicules in eight rows
on the autozooid-wall
does not seem to lLe of
great specific moment.
Depth—Laccadives,
1132fathoms ;  Scotia ”
specimens, 1742 fathoms;
Japan, 565 fatlioms,

Atlantic Oecean, a little N.
of the Equator. Depth,
1850 fathoms,

Locality : North Atlantie
Ocean, between Portugal |
and Madeira.  Depth, |
2125 fathoms.

In every part of the cutis.  South-west of New Guinea.

Depth, 2440 fathoms ;
near U. giintheri,

Franecisco
Depth,
(Evi-

Between San
and Yeddo.
2050 fathoms.
dently young.)

Locality : south of Yeddo.
Depth, 565 fathoms.

Soutl Polar Sea, sounth-
westof Australia. Depth,
1975 fathoms,
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Name. Stalk.

COMPARATIVIE TADLE OF

Axis, Tachis.

U. magniflora, Kolliker. | Long swelling below, and Quadrangnlar, with con- No distinct rachis.

a lattened and eurved
enlargement at its upper
end.

U. lindabli7, Kolliker.
twisted, and bent in a
large flat curve below
the polyp-cluster.

U. encrinus, Linn.
twisted and hent in vari-
ous ways ; the whole
stalk above the terminal
swelling is turned like
a spiral round its longi-
tudinal axis. ’

U. genteuluta, Studer.
at the inferiov end.

Umbellula dura, n. sp. | Long, flexible, with an

enlargement at lower |
‘ end.
U. entermedia, n. sp. ’ Long, slender, flexible,

(uadrangular in section ;
small enlargement at
the base and another |
spindle - shaped  higher
ap.

U. rosea, n. sp. Long, flexible, quadrangu-
lar in section, marked
by a groove on each sur- |

face ; two enlargements.

Upper part of stalk is | Quadrangular,withdeeply An

Long, thin, slightly bent Quadrangular,

Almost eylindrical.

| Quadrangunlar in seetion,

cave surfaces and

rounded edges.

. Short, somewhat spirally-  Quadrangular, with vathier | In form of a polyp-cluster.

deeply coneave surfaces
and ridge-like projecting !
edges.

apparently radiate

concave surfaces and . hanging eluster.

rounded edges. \

surfaces  Arises at a right angle.
Autozooids arranged in
a  rosette—slightly Di-
lateral.

concave.

Short, and forms an ir-
regular inverted eone
flattened laterally.

ridge on the prorachi-

with a groove on each
dial surface.

Bilateral, oveid, with a
side. ‘

Quadrilateral and deeply | Short, bilateral.

grooved on the sides, ‘

i
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SPECIES OF UMDBELLULA—-continued.

Autozooids. Siphonozooids. Spicules, Notes.

Form a bunch at end | Numerous ou the upper , Absent, South Sea, east of Ker- |
of stalk without any | enlargement of the stalk guclen Island. Depth,
trace of Dilateral = at the base of the auto- | 1600 fathoms.
arrangenent. zooids, aud also on the

long swelling of the ’

stalk, and in 1ts neigh-

bourhood. ‘
I
\

Tentaeles longer than ' Form tongue-shaped areas | Absent except in the This species includes U.
the body. Autozooids  between the polyps, | lower part of the stalk, miniacen, Lindahl; U.
6-11 mm. long, ten-  Below the cluster they = where they are numer- pullide, Lindahl; U.

tacles about 20 mm. are disposed all round, | ous; 0016 mm. x | gracilis, Marshall ; and
but downwards they 090064 mui. T barrdi?, Verrill. Lo-
pass into a single row on | calities : Baflin’s Bay, |
each side, Davis Straits, Denmark -

Straits, I"aroe ('hannel,
North Greenland.
Depths ; 410, 1435, 568,
: 580-689, and 122
fathoms respeetively.,

Tentacles about same | Between the antozooids in | Very small spicules ave | Danielssen links U. sngni-
| length as, or shorter | tongue-shaped areas, | found, but only in the | flore, NKoll, with this
' than, the body. Each has a ventral ten- lower end of the species, but Jungersen
tacle.  Also over the‘ peduncle. keeps them as distinet
whole stalk. ‘ species.  Locality:
Greenland and between
1 Norway and the Faroes.
Depth, 412-498 fathoms,

Tentacles are abont | Occupy the space between = Absent. China Sea. Lat.21°19'N.,
15 mm. Jong. the bases of the auto- | ¢ long.106°24'E. Depth,
z00ids, ‘ i 680 fathoms.

I'ew and large, arranged | Small, not prominent ; | («) Autozooids—(1) blunt |‘ Depth, 705 fathoms.
in a whorl or Di-| oceur all over the rachis. | rods covered by longi-
laterally. tudinal ribs; (2) long

rods with minute tuber-

cles ; (b) ceenenchyma—

rods and quadriradiate

forms.

Five in number, one Small; occur in meshes («) Rachis—rough rods or | This species is intermedi-
terminal ; of melimmn | in the spicular covering  Dars, Dlunt at the ends | ate between U. giinthert,
length, with long tent- | all over the rachis exeept  and ridged ; () stemm—  Koll,, and . leptocaulis,
acles; rigid, covered = onthe prorachidial ridge. smaller and proportion- K&ll. Depth, 1912
by spicules visible to ally wider rods. fathoms,
the naked eye. ‘ ’

One terminal and two | On métarachidial extend- 1 (¢) Stalk — short, thick ‘ Depth, 1718 fathoms.
pairs of lateral; 5-6| ing to the prorachidial | ellipres, with numerous

mm. long, 2'5 mm. in | surfaces. | ribs; (b) autozooids—a
diam., tentacles G mm. few longer and propor- ‘
long. tionally thinner, rough

ellipses. |

Ly



Name.

{7, purpured, n. sp.

U. elongata, 1. sp.

U, kollvkert, n. sp.

U. radvata, 1. s

U. pendula, 0. sy

U. fndica, 1. sp.
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Stalk.

Long, flexible, gnadrangu-
lar, with prominent
edges; two distinet en-
largements.

Large swelling at the
base.

Quadrangular to oval in
section ; slight swelling
at junction with rachis.

Long; large swelling at
lower end with four

prominent ribs,

Very long, with large
swelling at basal end.

Tapers gradually front a
large hiollow terminal
swelling  with  four
“wings”

\

C'ylindrical, thin, with a
terminal swelling with
four wing-like projec-
tions ; peculiar bend or
knee about lalf-way
up.

COMPARATIVE TABLE OF

Axis.

Quadrangular in section,
with sides deeply
grooved.

Quadrangular in section

or oval higher up.

Ronghly quadrangular in
section.

Oval in section, vellow in
.+ colonr.

|
|

Quadrangular in section
in stalk, cirvenlar in
rachis.

in lower part, eirenlar

Rachis.

Short and swollen ; bi-
lateral.

Long,
trical.

radially symme-

Bilateral; prominent
spine at origin of last
autozooid.

Very long.

Peudulous; bilateral in

lower part, radial
above.
Apparently radially

synimetrieal,

Thin and wedge-shaped
with a ridge.

|

i



SPECIES OF UMBELLULA—continued.

Autozooids.

Siphonozooids. Spicules.

fength, with a dia-
weter of 3 mm.

In short spirals; 18
mm. in length. }

Five in number
arranged bilaterally.

\

<

Numerous, arranged in

whorls, long andl
slender.

I

whorls; 40 mm. in
length.

mm. in length.

disposed ; very long,
with short tentacles.

Long and slender; 48 | Cover the whole surface

Apparently irregularly Cover the lower part of

Numerous ; 42 mm. in  Numerous on the basal Absent.

part of the rachis; pro-
Ionged into A-shaped
points on the para- and
meta-rachidial surfaces ;
completely cover the
pro-rachidial surface.

Occur all over the rachis Restricted to lower part

and  throughout the | of stew ; small rods

whole length of the smooth and rounded at

stalk. ends ; also a few four-
cornered forms.

At Dase of autozooids; Autozooids : — triangular

middle line free. in section, granular.

|

Occupy the whole surface  Absent.
of the rachis.

|

Numerous, in irregalar Abundant ; oceur all over | Absent.

the rachis except a short |
ridge on the lower part |
of the prorachidial sur-
face.

Absent.
of the rachis; wart-
like, oval in shape, 3-2
mm. high.

Few warty spicules of the
rachis, and vccur also at | three-edged type.

hase of autozooids.

Notes.

Depth, 360 fathoms.

¢ Depth, 1803 fathoms.

. Depith, 490 fathoms.

|

|
‘ Depth, 188-220 fathoms.

|

Depth, 238-290 fathoms.
|
|

Depth, 406 fathoms.
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Fawmily Asruorrivin.r.

Authoptibon murrayr, Kolliker.
" decipiens, n. sp.

Anthoptilum murrayi, Kalliker.

To this species we refer two incomplete specimens without autozooids; the
stronger of the two is 620 mm. in length, and on «an average -4 mm. iu breadth.

The axis is sub-cylindrical, radially lamellar, with two lateral canals.  In the
lower part it is more or less quadrangular.

The stalk is short, and has a long spindle-shaped swelling at the lower end.

The rachis is long, morve or less cylindrical i shape, marked by a broad
aroove on the prorachidial surface, and hy a narrow groove on the opposite side.

There are no autozooids left on the rachis, but there are hollow oblong pit-
like markings arranged in oblique transverse rows of two or three. It is possible
that the adjacent edges of the autozooids may have heen fused, and so formed
rundimentary pinnules.  The siphonozooids eover the whole surface of the rachis
not oceupied by bases of the autozooids.

The ecenenchyma on the stalk is of medium thickness, but on the rachis it
15 very thick.

There is no trace of spicules in the rachis, but small oval, quadrangular, or
incipiently quadriradiate forms (about 0°01 mm. in length) are present i the
lower end of the stalk.

The specimen has a dull white colour, while that described by Kolliker was
pale red with brown polyps and colourless stalk.

With reference to the absence of autozooids, it is interesting to notice that
Protessor J. D. F. Gilchrist supplied the following note to Professor Hickson with
reference to Adwthoptilm grandiflorun : < Some ditfieulty was experieneed in
preventing the polyps from being washed oft by the motion of the preserva-
tive Huid owing to the roll of the vessel ” (Aleyonaria of the Cape of Good Hope,
Part 1L, 1904, p. 233).

If we are right in referring owr specimen to . murrayi, the ocemrence of
thig species in the Indian Ocean is very interesting. It was rvecorded by the
“ Challenger” from Station 50, North Atlantic, south of Halifax, 48° 8" N., 63°
39" W.; also by Verrill from the cast coast of North Amervica (American Journal
of Seience (3), vol. xxviii. p. 220). On the Buropean side it has been recorded
from the Bay of Gascouy, 45° 57° N, 67 217 W.; and from the following four
stations south of leeland : Station 83; 62° 25’ N., 28° 30’ W. Station 40; 62° N.,
217367 W.  Station 655 61733 N., 19° W, ; and Station 47 ; 61° 32" N., 13° 40" W.

Locality : Station 104: 11 12" 47”7 N., 74" 25" 30" L. ; 1000 fathoms.
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Anthoptilum decipiens, n. sp. Plate VIL fig. 8.

This species is represented by a long substantial colony arising from a strong
basal expansion. The total length is 720 mm., and the stem tapers from 4-2
mm. in breadth.

The stalk is short and conical ; it expands gradually from its junction with
the rachis downwards, and has a large kuob in the centre of the base. The base
thus resembles a “tam o’ shanter” ; or, to put it in another way, the stalk ends in
a large knob, but hefore reaching the knob it expands into a large collar-like fold.

The raclis is very long, and is covered with a large number of autozooids in
oblique rows, from three to eight in each row. The autozooids are fused for a
very short distance upwards from their base, thus producing distinct though
rudimentary pinnules, These are placed at a very small angle to the long axis
of the rachis, and the upper end reaches often to the pararachidial surface. Their
arrangement is somewhat perplexing, as there is distinet overlapping.  Two occur
almost opposite one another, aud a third distinctly overlaps their insertion.

The autozooids are very long (10-25 mm.), thin walled, and packed with
reproductive bodies which shine through the thin walls and give the polyps an
appearance suggestive of fish-roe. (See Plate VII. fig. 8.)

The siphonozooids occur on the pararachidial and metarachidial surfaces,
extending on to the bases of the rudimentary pinnules in small somewhat triangular
areas insinuated between two adjacent autozooids. They also occur on the pro-
rachidial surface, with the exception of a narrow median strip.

The spicules of the coenenchyma at the lower end of the stalk ave very minute
rods (0°0056 mm. in length), which may be collected together to form star-shaped
groups.

There are no spicules on the rachis or on the autozooids.

The most noteworthy features of this species are :

1. The perfect though rudimentary pinnules.

2. The peculiar overlapping arrangement of the pinnules.

3. The shape of the basal expansion with its knob-like termination nto
which the end of the axis extends.

Locality : Station 284; 7° 55" N., 81° 47" E.; 506 fathoms.

Family FuxicvLINID.#.
Subfaunily Fuuntculinina :
Funiculina quadvangularis (Pall.) = Leptoptiluin gracile, Kolliker.
Funiculina gracilis, n. sp.
Subfamily Stachyptilidie.
Stachyptilum maculatum, 1. sp.
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Subfamily Funiculininee.

Funiculina quadrangularis (Pallas) = Leptotilim gracile, Kolliker.

y

A broken colony, 358 mm. n length.

The axis 1s quadrangnlar in section, with deep grooves on three of the sides,
i the lower part. 1t 15 095 mm. 1 diameter, and tapers gradually to a delicate
thread at the tip.

All the autozooids have fallen off, so that their arrangement cannot be ascer-
tained with certainty, but they scem to have occurred alterately in a single
row on each side of the axis.  Several detached autozooids are 7 mm. in length
and 2mm. i hreadth.  Fach has eight projecting apieal points formed of a number
of small smooth blunt rod-like spicules, 1'2 mm. in length, 0-038 mm. in diameter.

The autozooids are colourless, but the dark hrown contents of the stomodaeum
are seen through the walls.

We sce no suflicient reason to separate this form from Leptoptiluin giracile,
though the autozooids in Kolliker's specimens were only<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>